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Aryl Ether Substituted Imldazoqulnollnes 

Field of the Invention, 

Tnia invention relates to imidazoline compounds that have a 1 -subsutuent 
mat contains ether and aryl or alkenyl functionality, and to pharmaceutical compositions 
containing such compounds. A further aspect of this invention relates to the use of these 
compounds as immunomodulatory for inducing cytokine biosynthesis in animals, and in 
the treatment of diseases, including viral and neoplastic diseases. 

Background of the Tnwnrtnn 

The first reliable report on the l/f-imida^-cjquholhe ring system, Backman 
et al., Iflrgjaeffl. 15, 1278-1284 (1950) describes the synthesis of l-(6-metboxy-8- 
qumolinyl>2-me%l-l^^ foT 

agent Subsequently, syntheses of various substituted ltf-inridazo[4,5-c] cnunolincs were 

reported. For example, Jain et al., JJ&iSfcm, 11, pp. 87-92 (1968), synthesized the 

compound H2-(4-piperidyl)emyl]^ M a 

anticonvulsant and cardiovascular agent Also, Baranov et al., Chan^Abs, 85 , 9m2 

(1976), have reported several 2^xoimidazo[4,5-c]qumolines. and Berenyi et aj I 

Heterocycli c Ch^m 18. 1537-1540 (1981), have reported certain 2-oxoimidazo[4,5- 

cjquinolines. 

Certain l^-hnidazoKS-el^olin^-amines and 1- and 2-substituteo* derivatives 
thereof were later found to be useful as antiviral agents, bronchodilators and 
hnmunomodulators. These are described in, Inter alia, U.S. Patent Nos. 4,689,338- 
4.698,348; 4,929.624; 5,037,986; 5,268376; 5,346,905; and 5,389.640, all of which am 
incorporated herein by reference. 

There continues to be interest in the imidazoquinoline ring system. Certain 1H- 
imidazo[4.5-c] naphmyridine^amines, IH-imidazo [4,5-c] pyridine-amines, and 1H- 
imidazo[4,5<] qumolm-4 -amines having an ether containing substituent at the 1 position 
are known. Tnese am described in VS. Patent Nos. 5.268,376; 5,389,640; 5,494.916; and 
WO 99/29693. 
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There is a continuing need for compounds that have the ability to modulate the 
immune response, by induction of cytokine biosynthesis or other mechanisms. 

Summary of the Invention 

5 We have found a new class of compounds that are useful in inducing cytokine 

biosynthesis in animals . Accordingly, this invention provides imidazo[4, 5-c]quinoline-4- 
amine and tetrahydroimidazo[4, 5-c]quinoline-4-amine compounds that have an ether 
containing substituent at the 1 -position. The compounds are described by Formulas (I), 
(II), (EQ) and (IV), which are defined in more detail infra. These compounds share the 

10 general structural formula: 




wherein X, Ri, R*. and R are as defined herein for each class of compounds having 
Formulas (I), (II), (HI) and (IV). 

1 5 The compounds of Formulas (I), (II), (HI), and (IV) are useful as immune 

response modifiers due to their ability to induce cytokine biosynthesis and otherwise 
modulate the immune response when administered to animals. This makes the compounds 
useful in the treatment of a variety of conditions such as viral diseases and tumors that are 
responsive to such changes in the immune response. 

20 The invention further provides pharmaceutical compositions containing the 

immune response modifying compounds, and methods of inducing cytokine biosynthesis 
in an animal, treating a viral infection in an animal, andVor treating a neoplastic disease in 
an animal by adrmmstering a compound of Formula (I), (II), (III), or (IV) to the animal. 
In addition, the invention provides methods of synthesizing the compounds of the 

25 invention and intermediates useful in the synthesis of these compounds. 
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Detailed Description of the Invention 

As mentioned earlier, we have found certain compounds that induce cytokine 
biosynthesis and modify the immune response in animals. Such compounds are 
represented by Formulas (I), (EQ, (HI), and (IV), as shown below. 

Imidazoquinolinc compounds of the invention, which have ether and aryl or 
alkenyl functionality at the 1 -position are represented by Formula (I): 




wherein: X is -CHR 3 -, -CHR 3 -aIkyl-, or -CHR 3 -alkenyl-; 
Ri is selected from the group consisting of: 
-alkenyl; 
-aryl; 
-R4-aryl; 

Ri is selected from the group consisting of: 
-hydrogen; 
-alkyl; 
-alkenyl; 
-aryl; 

-heteroaryl; 
-heterocyctyl; 
-alkyl-Y-alkyl; 
-aDcyl-Y- alkenyl; 
-alkyl-Y-aryl; and 

- alkyl or alkenyl substituted by one or more subatituents selected 
from the group consisting of: 

-OH; 

-halogen; 
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-N(R 3 )2; 

-CO-N(R 3 )2; 
-CO-Cmo alkyl; 
-CO-O-Cuio alkyl; 
5 -Nj; 

-aryl; 

-heteroaryl; 

-heterocycryl; 

-CO-aiyl; and 
10 -CO-heteroaryl; 

R4 is alkyl or aBcenyl, both of which may be interrupted by one or more 
-O- groups; 

each R 3 is independently H or Cmo alkyl; 
each Y is independently -O- or -S(0)o-2S 
15 n is 0 to 4; and 

each R present is independently selected from the group consisting of Cmo 
alkyl, Cmo aflcoxy, hydroxy, halogen and trifluoromethyl; 
or a pharmaceutically acceptable salt thereof. 



20 



The invention also provides hnidazoquinoline compounds that contain ether 
functionality at the 1 -position, where the ether containing substituent also contains an 
alkynyl group. These compounds are represented by structural formula (II): 
NH 2 




Y 

X-O— (CH^i-io— C=C— R 10 



25 W 

wherein X is -CHRr, -CHRj-alkyl-, or -CHR r alkcnyl-; 
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10 



15 



Rio is selected from the group consisting of: 
-H; 

-alkyl; 

-alkenyl; and 
-aryl; 

Ri is selected from the group consisting of: 
-hydrogen; 
-alkyl; 
-alkenyl; 
-aryl; 

-heteroaryl; 
-heterocyclyl; 
-alkyl-Y-alkyl; 
-alkyl-Y- alkenyl; 
-alkyi-Y-aryl; and 

-alkyl or alkenyl substituted by one or more substituents selected 
from the group consisting of: 
-OH; 
-halogen; 
-N(R 3 )z; 
-CO-N(Rj)2; 
-CO-C M0 alkyl; 
-CO-O-Cmo alkyl; 
-N 3 ; 
-aryl; 
-heteroaryl; 
-heterocyclyl; 
-CO-aryl; and 
-CO-hcteroaryl; 

30 nis0to4; 

each Y is independently -O- or -S(0)q.2-; 
each R3 is independently H or C M0 alkyl; and 
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each R present is independently selected from the group consisting of Cuo 
alkyl, Ci-io alkoxy, hydroxy, halogen and trifhioromethyl; 
or a pharmaceutically acceptable salt thereof. 

The invention also includes tetrahydroirnidazoquinoline compounds feat bear an 
ether and aryl or alkenyl containing substituent at the 1 -position. Such 
tetrahydroirnidazoquinoline compounds are represented by Formula (QI): 

NH 2 




10 wherein: 



X is -CHR 3 -, -CHR r aDcyl-, or -CHR 3 -aIkenyl-; 
Rt is selected from the group consisting of: 
aryl; 

alkenyl; and 

15 R4-aryU 

Ri is selected from the group consisting of: 
-hydrogen; 
-alkyl; 
-alkenyl; 

20 -aryl; 

-heteroaryl; 

-hetcrocyctyl; 

-alkyl-Y-alkyl; 

-aflcyl-Y-aryl; 
25 - alkyl-Y- alkenyl; and 

- alkyl or alkenyl substituted by one or more substituents selected 

from the group consisting of: 
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-OH; 
-halogen; 
-N(R3>2; v 
-CO-N(R3)2; 

5 -CO-C M o aBcyl; 

-CO-O-Cmo alky!; 

-N 3 ; 

-aryl; 

-heteroaryl; 

10 -beterocyclyl; 

-CO-aryl; and 
-CO-heteroaiyl; 

R4 is alkyl or alkenyl, both of which may be interrupted by one or more 
-O- groups; 

1 5 each K3 is independently H or Cmo alkyl; 

each Y is independently -O- or-S(0)o-2-; 
n is 0 to 4; and 

each R present is independently selected from the group consisting of Cuo 
alkyl, Ci-10 alkoxy, hydroxy, halogen and trifluoromethyl; 
20 or a pharmaceutically acceptable salt thereof. 

An additional class of immune response modifying compounds of the invention are 
tetrahydroirmdazoqumohne compounds that have an ether containing substituent at the 1- 
position, where the ether containing substituent also contains an alkynyl group. These 
25 compounds are represented by structural formula (IV): 
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NH 2 



wherein 



10 



15- 



20 



25 




X-O— (CH2)i-iff— C=CRio 



(IV) 



X is -CHRj-, -CHRj-aflcyl-, or -CHR 3 -aIkenyls 
R 10 is selected from the group consisting of: 

-H; 

-alkyl; 

-alkenyl; and 

-aryl; 

R 2 is selected from the group consisting of. 
-hydrogen; 
-alkyl; 
-alkenyl; 
-aryl; 

-heteroaryl; 
-heterocycryi; 
-alkyl-Y-alkyt 
-alkyl-Y-aryl; 
-alkyl- Y- alkenyl; and 

- alkyl or alkenyl substituted by one or more substituents selected 
from the group consisting of: 

-OH; 

-halogen; 

-Nfl^; 

-CO-N(R 3 )2; 

-CO-Cmo alkyl; 

-CO-O-Cwo alkyl; 
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-N 3 ; 
-aryl; 

-hctcroaiyl; 

-hcterocycryl; 

-CO-aryl; and 

-CO-heteroaryl; 
each ft, is independcntJy H or C,., 0 aikyi; 
each Y is independeiitry-O- or - S(Ok 2 -; 
n is 0 to 4; and 

each R present is independently selected from the group consisting of Ci i 0 
aftyl, C,.,o aflcoxy, hydroxy, halogen and trifluoromethyl; 
or a pharmaceutical^ acceptable salt thereof. 

Reparation of the Pr^mpoupd, 
here R, R, X and n are as define, above and R, , is alky, substituted by an ary. _ 

electron wuhdrawing group located ortho orpara to the ether bond. 

Reaction Scheme I 



Haf-R 1t 



In Reacfon Scheme I a 4H U ni n o-l^da Z o [ 4 > 5-c] q ui n o.in- l-y, alcoho. 0 f 
Formula X „ abated with a halide of Formula XI to provide a Itf-imidazoKS- 
cjqumoli^amine of Formula XD which is a subgenus of Formula I. The alcobo, of 
Formula X is reacted with scxhum hydride in a suitable solvent such as N^- 
^ormamidetoformanal^de. The halide is then added to the reaction mixture 
^reaction can be carriedout at ambient temperature or with gentle hearing (-50-C) if ' 
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desired. The product or a pharmaceutically acceptable salt thereof can be isolated using 
conventional methods. 

Many compounds of Formula X are known, see for example Gerster, U.S. Patent 
No. 4,689,338 and Gerster et al., U.S. Patent No. 5,605,899, the disclosures of which are 

5 incorporated by reference herein; others can readily be prepared using known synthetic 
routes, see for example, Andre et al, U.S. Patent No. 5,578,727; Gerster, U.S. Patent No. 
5,175,296; Nikolaides et al., U.S. Patent No. 5,395,937; and Gerster et al, U.S. Patent No. 
5,74 1 ,908, the disclosures of which are incorporated by reference herein. Many halides of 
Formula XI are commercially available; others can be readily prepared using known 

10 synthetic methods. 

Compounds of the invention can be prepared according to Reaction Scheme II 
where R, Ri, Ru, X and n are as defined above. 

In step (1) of Reaction Scheme II a l/f-rniida2o[4,5^]qumoln>l-yl alcohol of 
Formula XIII is alkylated with a halide of Formula XI to provide a Ii/-imidazo[4,5- 

1 5 c]quinolin-l-yl ether of Formula XIV. The alcohol of Formula XHI is reacted with 

sodium hydride in a suitable solvent such as N,N^iimethylfonnairnde or tetralrydrofuran 
to form an alkoxide. The alkoxide is then combined with the halide Alternatively, the 
alcohol and the halide can be combined in a bi phasic mixture of aqueous 50% sodium 
hydroxide and an inert solvent such as dichloromethane in the presence of a phase transfer 

20 catalyst such as benzyltrimemylanimonium chloride.. The reaction can be carried out at 
ambient temperature. Many compounds of Formula XIII are known, see for example, 
Gerster, U.S. Patent 4,689,338; others can readily be prepared using known synthetic 
routes, see for example, Gerster et aL, U.S. Patent No. 5,605,899 and Gerster, U.S. Patent 
No. 5,175,296. 

25 In step (2) of Reaction Scheme II a lJ^-irmdazo[4,5^]qumolm-l-yl ether of 

Formula XIV is oxidized to provide a I7y-imidazo[4,5-c]qumoline-5N-oxide of Formula 
XV using a conventional oxidizing agent capable of forming N -oxides. Preferably a 
solution of a (jompound of Formula XTV in a suitable solvent such as chloroform or 
m'chloTomethane is oxidized using 3 -chloroperoxy benzoic acid at ambient temperature. 

30 In step (3) of Reaction Scheme II a lH-imidazo[4,5^]qumoline-5N-oxide of 

Formula XV is aminated to provide a li/-umdazo[4,5^]qumolm-4-arnine of Formula XII 
which is a subgenus of Formula I. Step (3) involves (0 reacting a compound of Formula . 
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XV with an acylating agent and then (ii) leacting the product with an aminating agent 
Part (i) of step (3) involves reacting an N-oxide of Formula XV with an acylating agent 
Suitable acylating agents include alkyl- or arylsulfonyl chlorides (eg., benezenesujfonyl 
chlonde, methanesulfonyl chloride, p-toiuenesulfonyl chlorido). Arylsulfonyl chlorides 
are preferred. Para-toluenesulfonyl chloride is most preferred. Part (ii) of step (3) 
involves reacting the product of part (Q with an excess of an aminating agent Suitable 
aminating agents include ammonia (e.g., in the form of ammonium hydroxide) and 
ammonium salts (e.g., ammonium carbonate, ammonium bicarbonate, ammonium 
phosphate). Ammonium hydroxide is preferred. The reaction is preferably earned out by 
dissolving the N-oxide of Formula XV in an inert solvent such as dichloromethane, adding 
the aminating agent to the solution, and then slowly adding the acylating agent The 
product or a pharmaceutically acceptable salt thereof can be isolated using conventional 
methods. 

Alternatively, step (3) may be carried out by (i) reacting an N-oxide of Formula 
XV with an isocyanate and then (ii) hydrolyzing the resulting product Part (i) involves 
reacting the N-oxide with an isocyanate wherein the isocyanato group is bonded to a 
camonyl group. Prefened isocyanates include trichloroacetyl isocyanate and aroyl 
isocyanates such as benzoyl isocyanate. The reaction of the isocyanate with the N-oxide is 
carried out under substantially anhydrous conditions by adding the isocyanate to a solution 
of the N-oxide in an inert solvent such as chloroform or dichloromethane. Part (ii) 
involves hydrolysis of the product from part (i). The hydrolysis can be carried out by 
conventional methods such as heating in the presence of water or a lower alkanol 
optionally in the presence of a catalyst such as an alkali metal hydroxide or lower 
aDcoxide. The product or a phannaceutically acceptable salt thereof can be isolated using 
conventional methods. 
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(2) 

NH 2 




5 Compounds of Formula I wherein R, Ri, X and n are as defined above and Ri is an 

optionally substituted phenyl can be prepared according to Reaction Scheme III where m 
is 0 to 3 and each R' is independently selected from the group consisting of alkyl, alkoxy, 
alkylthio, haloalkyl, haloalkoxy, haloalkylthio, halogen, nftro, mercapto, cyano, carboxy, 
formyl, aryl, aryloxy, arylthio, arylalkoxy, arylalkylthio, heteroaryl, heteroaryloxy, 

1 0 heteroarylthjo, heteroaryl alkoxy, heteroaxylalkylthio, amino, alkylamino, dialkyiarnino, 
hetcrocycryl, heterocycloalkyl, alkylcarbonyl, alkenylcarbonyl, arylcarbonyl, 
aikoxycarbonyl, haloalkylcarbonyl, haloaflcoxycarbonyl, alkylthiocarbonyl, 
aryloxycarbonyl, aflcanoyloxy, aflauaoylthio, alkanoylarnino, aroyloxy and aroylamino. 
In Reaction Scheme HI a 4-ammo-lH-imidazo[4,5^]qumolin-l-yl alcohol of 

15 Formula X is condensed with a phenol of Formula XVI to provide a li/-imidazo[4,5- 
c]q^olm-4-amme of Formula XVII which is a subgenus of Formula I. Preferably, a 
solution of a compound of Formula X and the phenol in a suitable solvent such as N ,N- 
almemylformarnide is treated with diethyl azodicarboxylate and triphenylphosphine at 
ambient temperature. The product or a pharmaceutical^ acceptable salt thereof can be 

20 isolated using conventional methods. 
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Reaction Scheme III 




Compounds of the invention can also be prepared according to Reaction Scheme 
IV where R, R 2 , R, u X and n are as defined above. 

m step (l)ofReactionSchenie IV the hydroxy group of a ltf-imidazo[4,5- 
c]quinolin-l-yl alcohol of Formula Xffl is protected with a benzyl group. The alcohol of 
Formula XHI is reacted with sodium hydride in a suitable solvent such as N.N- 
dimerhylfonnamide to form an alkoxide. The alkoxide is then alkylated with benzyl 
bromide to provide a compound of Formula XVIH. The reaction can be carried out at 
ambient temperature. 

In step (2) of Reaction Scheme IV a compound of Formula XVTQ is oxidized using 
the method of step (2) of Reaction Scheme H to provide a l/f-irmdazo[4^^]q^oline- 
5N-oxidc of Formula XDC 

In step (3) of Reaction Scheme IV a I^umdazo[4,5^]quinolme-5N-oxide of 
Formula XEX is chlorinated to provide a 4^hJoro-li/-miia^[4,5^]quinolinc of Formula 
XX Preferably a solution of a compound of Formula XDC in a suitable solvent such as 
toluene is treated with phosphorous oxychloride at ambient temperature. 

In step (4) of Reaction Scheme IV a 4^hlorchl//-imidazo[4,5^]qumolme of 
Formula XX is reacted with phenol to provide a 4-phenoxy-l/f-miidazo[4,5^Jqmnoline of 
Formula XXI. The phenol is reacted with sodium hydride in a suitable solvent such as 
diglyme to form a phenoxide. The phenoxide is then reacted at an elevated temperature 
with a compound of Formula XX. 

In step (5) of Reaction Scheme IV the benzyl protecting group is removed rrom a 
compound of Formula XX3 to provide a 4-phenoxy- l//-nmdazo[4,5^]qumolin-l -yl 
alcohol of Formula XXEL The reaction is preferably carried out by adding triflic acid in a 
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controlled fashion to a solution of a compound of Formula XXI in a suitable solvent such 
as dichloromethane at ambient temperature. 

In step (6) of Reaction Scheme IV a 4-phcnioxy-lif^idazo[4 t 5-c]quiiiolin- 1 -yl 
alcohol of Formula XXII is alkylated with a halide of Hal-R u to provide a 4-phenoxy-l/f- 

5 muda2o[4 f 5-c]quinolh>l-yl ether of Formula XXm. The alkoxide of a compound of 
Formula XXTt is formed by adding the alcohol to a biphasic mixture of aqueous 50% 
sodium hydroxide and an inert solvent such as dichloromethane in the presence of a phase 
transfer catalyst such as benzyltrimethlammonium chloride. The alkoxide is then 
alkylated. The reaction can be carried out at ambient temperature. 

10 In step (7) of Reaction Scheme IV a 4-phenoxy-li/^dazo[4,5^]qumolin-l-yl 

ether of Formula XXQI is aminated to provide a li/-imidazo[4,5^]qumolm^amine of 
Formula XII which is a subgenus of Formula I. The reaction can be carried out by 
combining a compound of Formula XXm with ammonium acetate and heating the 
resulting mixture at ~150°C. The product or a pharmaceutical^ acceptable salt thereof can 

15 be isolated using conventional methods. 
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Tctrahydroimidazoquinolinea of the invention can be prepared according to 
Reaction Scheme V where R, Ri, R n , X and n are as defined above. 

In Reaction Scheme V a 4-amino-6 ^8,9-tetnmydro-l^^ 
yl alcohol of Formula XXIV is alkylated with a halide of Formula XI to provide a 6,7,8,9- 
tetrahydi^ltf-u™ of Formula XXV which is a subgenus of 

15 
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Formula HL The alcohol of Formula XXIV is reacted with sodium hydride in a suitable 
solvent such as N^-dimctrrylfonnamidc to form an alkoxide. The alkoxide is men 
combined with the halide. The reaction can be carried out at ambient temperature. The 
product or a phannaceuticany acceptable salt thereof can be isolated using conventional 
5 methods. 

Many tetrahyo^lif-imidazo[4^^]qumolmes of Formula XXIV are known, see 
for example, Nikolaides et al., US. Patent No. 5,352,784; others can be prepared using 
known synthetic methods, see for example, Lmdstrom, U.S. Patent No. 5,693,81 1; the 
disclosures of which are incorporated by reference herein. 

Reaction Scheme V 




XXIV XI XXV R 1t 



Compounds of the invention can also be prepared according to Reaction Scheme 
15 VI where R,Ri,R2»X and n are as defined above. 

In step (1) of Reaction Scheme VI a 4^Wc^3-nitroqumoline of Formula XXVI is 
reacted with an amine of Formula R,-0-X-NH 2 to provide a 3-nitroqumolir^ of 
Formula XXVTL The reaction can be carried out by adding the amine to a solution of a 
compound of Formula XXVI in a suitable solvent such as chloroform or dichloromemane 
and optionally heating. Many qumolincs of Formula XXVI are known compounds (see 
for example, U.S. Patent 4,689,338 and references cited merein). 

In step (2) of Reaction Scheme VI a 3-mtroqumolm^amine of Formula XXVII is 
reduced to provide a quinolme-3,4^1iairime of Formula XXVIH. Preferably, the reduction 
is carried out using a conventional heterogeneous hydrogenation catalyst such as platinum 
25 on carbon or palladium on carbon. The reaction can conveniently be carried out on a Parr 
apparatus in a suitable solvent such as isopropyl alcohol or preferably toluene. 



20 
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&> step (3) of Reaction Scheme VI a qumolme-3,4-diamme of Formula XXVIH is 
reacted with a carboxylic acid or an equivalent thereof to provide a l#-imidazo[4,5- 
c]quinoline of Fonnula XXDC Suitable equivalents to carboxylic acid include orthoestera 
and 1,1-dialkoxyalkyl alkanoates. The carboxylic acid or equivalent is selected such that ' 
it will provide the desired Rj substituent in a compound of Fonnula XXDC. For example, 
trietbyl orthoformate will provide a compound where Rj is hydrogen and triethyl 
orthoacetate wffl provide a compound where R 2 is methyl. The reaction can be run in the 
absence of solvent or in an inert solvent such as toluene. The reaction is run with 
sufficient heating to drive off any alcohol or water formed as a byproduct of the reaction. 
Optionally a catalyst such as pyridine hydrochloride can be included. 

Alternatively, step (3) can be carried out by (i) reacting the diamine of Formula 
XXVm with an acyl halide of Formula R 2 C(0)C1 and then (ii) cyclizmg. In part (i) the 
acyl hatide is added to a solution of the diamine in a suitable solvent such as acetonitrile, 
pyridine or dichloromethane. The reaction can be carried out at ambient temperature. In 
part (ii) the product of part (i) is heated in an alcoholic solvent in the presence of a base. 
Preferably the product of part (i) is refluxed in ethanol in the presence of an excess of 
triethylamine or heated with methanol ammonia. Alternatively, if step (I) has been run 
in pyridine, step (ii) can be carried out by heating the reaction mixture after analysis 
indicates that step (i) is complete. 

In step (4) of Reaction Scheme VI a lJ/-imidazo[4,5-c]quinoline of Formula XXDC 
is oxidized using the method of step (2) of Reaction Scheme D to provide a 1H- 
imidazo[4,5-<:]quinoline-5N-oxide of Fonnula XXX 

In step (5) of Reaction Scheme VI a ltf-mndazo[4,5^]quinolme-5N-oxide of 
Formula XXX is aminated using the method of step (3) of Reaction Scheme H to provide a 
L//-inudazo[4,5^]quinoIm-4-amine of Formula L 
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5 Compounds of the invention can be prepared according to Reaction Scheme VII 

where R, R2, X and n are as defined above and R12 is an aryl group which may be 
unsubstituted or substituted as defined above. 

In step (1) of Reaction Scheme VII a lH-imidazo[4,5-e]quinolin-l-yl alcohol of 
Formula XIII is alkylated with a halide of Formula XXXI to provide a l/f-imidazo[4,5- 

10 cjquinolin-l-yl ether of Formula XXXtL The compound of Formula XIH and the halide 
of Formula XXXI are combined in a biphasic mixture of 50% aqueous sodium hydroxide 
and a suitable solvent such as dichlorom ethane in the presence of a phase transfer catalyst 
such as benzyl trimcthyianirnonium chloride. The reaction can be run at ambient 
temperature. 

1 5 In step (2) of Reaction Scheme VII a li^imidazo[4 t 5^]qumoline of Formula 

XXXII is oxidized using the method of step (2) of Reaction Scheme II to provide a lff- 
nmdazo[4,5^]qurrK)line-5N-oxide of Formula XXXKI. 

In step (3) of Reaction Scheme VII a W-imidazo[4 > 5^]quinoline-5N-oxide of 
Formula XXXHI is reacted with trichloroacetyl isocyanate to provide a lH-inudazo[4,5- 

20 c]quinolin-4-yl trichloroacetamide of Formula XXXIV. Preferably the isocyanate is added 
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in a controlled fashion at ambient temperature to a solution of the 5N-oxide in a suitable 
solvent such as dichloromethane. 

In step (4) of Reaction Scheme VII a l^-iimd^o[4,5^quinolm-4-yl 
trichloroacetamide of Formula XXXIV is hydroryzed to provide a U«midazo[4,5- 
cJquinolm-4-amme of Formula XXXV which is a subgenus of Fonnula IL The hydrolysis 
can be carried out by conventional methods, preferably by treating a solution of a 
compound of Fonnula XXXIV in methanol with sodium methoxide. 

In step (5) of Reaction Scheme VH l/f-iim^o[4,5^qumoluv4-amine of 
Fonnula XXXV is coupled with a halide of fonnula Hal-R 12 using a transition metal 
catalyst to provide a l/f-umdazoK^quinolm^ainine of Fonnula XXXVI which is a 
subgenus of Formula II. Preferably a compound of Formula XXXV is combined with the 
halide in the presence of copper (I) iodide, 4chlo ro bb(triplumylpho8phme)paIbdium(ir), 
and excess triethylamine in a suitable solvent such as W^imiethylformainide or 
acetomtrile. The reaction is preferably earned out at an elevated temperature (6O-80X). 
The product or a pharmaceutical!/ acceptable salt thereof can be isolated using 
conventional methods. 
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Reaction Scheme VH 




+ Hal— (CHJ 



MO 



XXXI 




XXXII 



1-10 




XXXV 



1-10 



XXXIV 



(CHJ 



1-10 



xxxm 



(CH,) 



1-10 




5 Compounds of the invention can be prepared according to Reaction Scheme VIE 

where R, R*. Ru, X and n are as defined above and BOC b terr-butoxycarbom/L 
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In step (1) of Reaction Scheme Vm the amino group of a W-imida*^ 5- 
c]qumolm4-amine of Fonnula XXXV is protected with two ^-butnxycarbor^! groups 
A compound of Formula XXXV is combined with di-^-butyl dicarbonate in a suitable ' 
^-""KN^e^ 
' andtnethylamine. The reaction ia carried out at an elevated temperature (80-85T) 
to S tep(2)ofReactionSchemeVmaprotected lif-irmdazo^cmmrhHt- 
amme of Formu«a XXXVD is coupled with 8 halide of formula Hal-R n using a transition 
metal catalyst to P^d* a protected 

XXXVm. Preferably a compound of Formula XXXVO is combined with the halide in the 
presence of copper (T) iodide, dicMo ro bis(nipherr^^ Md excess 

tnettylamine in a suitable solvent such as N^ethylfonnamide or acetonitrile The 
reacuon can be carried out at ambient temperature or at an elevated temperature (40-80^) 

In step (3) of Reaction Scheme Vm the protecting groups are removed by 
hydros under acidic conditions to provide a l/f-nmdazo(4 ) 5^ q umolm^amine of 
Formula XXXVI which ia a subgenus of Fonnula H Preferably a compound of Formula 
XXXVm u treated with trifluoroacetic acid in a suitable solvent such as dichloromethane 
The reaction can be run at ambient temperature or at a reduced temperature (0°C) The 
product or a pharmaceutical* acceptable salt thereof can be isolated using conventional 
methods. 

In step (4) of Reaction Scheme VTU the alkyne bond of a protected W- 
rmidazoKS^olm^anrine of Formula XXXVm is reduced to provide a protected 
W-nmda2o[4,5-c] q umolin-4-amine of Formula XXXK. Preferably, the reduction is 
carried out using a conventional heterogeneous hydrogentation catalyst such as platinum 
oxide, pktinum on carbon or palladium on carbon. Tie reaction can conveniently be 
carried out on a Parr apparatus in a suitable solvent such as methanol. 

In step (5) of Reaction Scheme VJJJ the protecting groups of a compound of 
Formula XXXK are removed in the same manner as in step (3) to provide a W- 
hmda 2 of4^]quinolir^amme of Formula XL which is a subgenus of Formula L The 
product or a pharmaceutic*^ acceptable salt thereof can be isolated using conventional 
30 methods. 
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Reaction Scheme Vm 




Compounds of the invention can be prepared according to Reaction Scheme DC 
5 where R, R2, R12, X and n are as defined above and CBZ is benzyloxycarbonyL 

In step (1) of Reaction Scheme DC the amino group of a l//-imidazo[4,5- 
c]o^otm-4-amine of Formula XXXV is protected with bcnzyloxycarbonyl groups. A 
compound of Formula XXXV is combined with dibenzyl dicarbonate in a suitable solvent 
such as N^-<iimethylforrnamide. The reaction can be carried out at ambient temperature 
10 or with nuld heating (40°C). 

In step (2) of Reaction Scheme DC a protected l//-inndazo[4 f 5^]qumolto^ 
of Formula XLI is coupled with a halide of formula Hal-Ru using a transition metal 
catalyst to provide a protected l^-irnidazo[4,5^]qiimolm^-ainme of Formula XLIL 
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Hen^H . i ° D can be run at ambient temperature 

convcntonal methods. ^ g 

isolated using conventional methods. 
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5 Compounds of the invention can be prepared according to Reaction Scheme X 

where R, R t , Rj, X and n are as defined above. 

In step (1) of Reaction Scheme X a 2,4HiichIoro-3-mtroqumolme of Formula XT.TTI 
is reacted with an amine of Formula R1-O-X-NH2 to provide a 2^hloro-3-mtroquinolin-4- 
amine of Formula XLTV. The reaction can be carried out by adding the amine to a 
10 solution of a compound of Formula XLtQ in a suitable solvent such as chloroform or 

dichloTomethane and optionally heating. Many quino lines of Formula XLTQ are known or 
can be prepared using known synthetic methods (see for example, Andre et al., U.S. Patent 
No. 4,988,815 and references cited therein). 
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10 



chloroqumoline-a^-diamine of Formula XLV. 

XLV u ^ bad ^ ^ method of ^ p) ^^^^ 
chlon^ W-unida2o[4,5^] q ui 1 oIinc of Formula XLVL 

Fonnul^^^^ 

— topro^a,^^ 

^ ^ ° r * P"™**** acceptable salt thereof can be isolated usin* 
conventional methods. 
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(3) 




^ Compounds of the invention can be prepared according to Reaction Scheme XI 
wnereR.R,, R^, X and n arc as defined above. 
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In Reaction Scheme XI a li/-imida2o[4,5^]quinolin-4-aiiiine of Formula XLVII is 
alkylated with a halide of Formula XLVTII to provide a li/-iniidazo[4,5^]qumolin^- 
amine of Formula L The compound of Formula XLVII is reacted with sodium hydride in 
a suitable solvent such as N,N-dimemylformamide. The hahde is then added to the 

5 reaction mixture. The reaction can be carried out at an elevated temperature (~100°C). 

Alleviation occurs at both the Nl and the N3 nitrogens; however, the desired 1 -isomer can 
be readily separated from the 3-isomer using conventional techniques such as column 
chromatography and recrystallization. 

Many lH-umda2o[4,5-c]qamolin^ amines of Formula XLVII are known; others 

1 0 may be prepared using known synthetic methods, see for example, Gerster, U.S. Patent 
No. 5,756,747 and the references cited therein. 

Reaction Scheme XI 




Compounds of the invention can be prepared according to Reaction Scheme XH 
where R, R| Rj, X and n are as defined above. 

In step (1) of Reaction Scheme XH a 4-mtrotetrazolo[l,5-a]quinolin-5-ol of 
20 Formula XLIX is chlorinated to provide a 5n:bJoro-4-nitrotetrazolo[l ,5-a]quraolme of 
Formula L Conventional cWorinating agents can be used. Preferably the reaction is 
carried out using phosphorus oxychloride in a suitable solvent such as N,N- 
dimcmylfoirnamidc. 4-Nitrotetrazolo[l ^-a]quinolin-5-ols of Formula XLDC are known or 
can be prepared using known synthetic methods (see for example, Gerster, et al., U.S. 
25 Patent No. 5,74 1 ,908 and references cited therein). 

In step (2) of Reaction Scheme XII a S-cWoro^mtrotetrazolo^ of 
Formula L is reacted with an amine of Formula Ri-O-X-NEb to provide a 4- 
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nitrotetrazoIo[l,5-a]qttinoIin-5-amine of Formula LL The reaction can be earned out by 
admng the amine to a solution of a compound of Formula L in a suitable solvent such as 
dichloromethane in the presence of tnemylamino. 

In step (3) of Reaction Scheme XH a 4-mtrot e t ra2 olo[l,5-a]qumolm-5-arnine of 
Fonnma U is reduced usmg &e iik^^ 
tetrazolo[l,5-a]q^molm^4-Hharnine of Formula LH. 

In step (4 ) of Reaction Scheme XH a teti^lotl^quino^^^^ of 
Formula IH is cyclized using the method of step (3) in Reaction Scheme VI to provide a 
6J/-mnda2o[4^]tetra2oIo[I^]p^olme of Formula IHL 

In step (5) of Reaction Scheme XH a ^-inndiizo^.^ltetrazolori.S^qumoline 
of Formula LCI is reduced to provide a l/f-inudazof^qumolm- 4-amine of Formula L 
Step(5)involves(0reactmgacompoundofFormulaLni with triphenylphosphine and 
then(ii)hydxolyzing. P^(i)c m b«csiriedoutbycombinmgacomrx,undofFormula 
LIE with triphenylphosphine in a suitable solvent such as U^ichlorobenane and 
heating. Part (ii) involves hydrolysis of the product from part (i). The hydrolysis can be 
earned out by conventional methods such as heating in the presence of water or a lower 
alkanol optionally in the presence of a catalyst such as an alkali metal hydroxide or lower 
alkoxide. The product or a pharmaceutical* acceptable salt thereof can be isolated using 
conventional metbods. 
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Reaction Scheme XII 




Compounds of the invention can be prepared according to Reaction Scheme XHI 
where R, Ru, X and n are as defined above. 
10 In step (1) of Reaction Scheme Xm a l//-imidazo[4,5^]quinolin-l-yl ether of 

Formula XXXII is coupled with a halide of Formula Hal-R 12 using the method of step (5) 
in Reaction Scheme VII to provide a Lff-imidazo [4,5-c]quinoKn- 1 -y I ether of Formula 
UV. 

In step (2) of Reaction Scheme XIII a L^-miidazo[4,5-<:]qumolm- 1 -yl ether of 
1 5 Formula LTV is oxidized using the method of step (2) in Reaction Scheme II to provide a 
l/f-rmida2o[4^^]qumolme-5NMjxide of Formula LV. 

In step (3) of Reaction Scheme XIII a lif-rirudazo^.S-clo^olirie-SN-oxide of 
Formula LV is aminated using the method of step (3) in Reaction Scheme II to provide a 
L£MiMdazo[4,5^]qumolm of Formula XXXVI which is a subgenus of Formula 

20 IL The product or a pharmaceuticaUy acceptable salt thereof can be isolated using 
conventional methods. 
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Reaction Scheme XDI 



XXXJI Wwo 

III 




XXXVI 



Compounds of the invention can be prepared according to Reaction Scheme XIV 
where R, Rj, R l2> X and nans as defined above. 

&• step (I) of Reaction Scheme XTV the attyne bond of a l#-mndazo[4 5- 

Scheme VIE to provide a l/f-nnid^l^quinolin-l-yl ether of Fonnula LVI 

In step (2) of Reaction Scheme XTV a W-mtidazo[4,5^ q uinoKn-l- y l ether of 
Formula LVI is oxidized using the method of step (2) in Reaction Scheme II to provide a 
l«-imjda2o[4 > 5-c]quhioliDe-5N-oxide of Fonnula LVH. 

Instcp^ofReactionSchemeXrVa W-mn^.S^oline-SN^xide of 
Formula LVD is aminated using the method of step (3) in Reaction Scheme n to provide a 
^dazo^ouinohrHMunine of Formula XL which is a subgenus of Formula L The 
product or a pharmaceutically acceptable salt thereof can be isolated using conventional 
methods. 
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Reaction Scheme XIV 




5 

Tetndiydroimidazoquinolines of the invention can be prepared according to 
Reaction Scheme XV where R, R2, Ru» X and n are as defined above. 

In step (1) of Reaction Scheme XV a 4-animo^,8 > 9-tetrahyd^l//-imidazo[4,5- 
c]quinoIin-l-yl alcohol of Formula XXIV is alkylated using the method described in 
10 Reaction Scheme V with a halide of Formula Hal^CHOi-io-CH^H to provide a 6,7,8,9- 
tetrahydro- U/-iniida2o[4,5^]qumolin^amine of Formula LVHI which is a subgenus of 
Formula IV. 

In step (2) of Reaction Scheme XV a 6,7,8^-tetrahy6^1H-imidazo[4,5- 
c]qumolm^arnine of Formula LVm is coupled using the method of step (5) of Reaction 
15 Scheme VII with a halide of Formula Hal-R u to provide a 6,7,8,9-tetrahydro- IH- 

mndazo[4,5^]qumoun^- amine of Formula LDC which is a subgenus of Formula IV. The 
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Reaction Scheme XV 




LIX 




where vTT^T ^ ^ « ^ * R-tion Scheme XVI 
wnere K, K|, R 2( X and n are as defined above. 

In step (1) of Ruction Scheme XVI a 2,4^^-3^0-6 7 8 ,9- 

W^vbydn^uiBofineofFonnulam Conventional cmorinaung agent, can be 

t u ** reaCt, '° n 43 ° Ut b * «- b ^ « compound of Fonnnla LX 

^phosphorous oxychloride and then heating (55-65T). Compounds of Formuia LX 

7 *7 T 7 ° rCanbC PrCpared ^ *—* methods (see for example Nfrohndes 

et al,. U.S. Patent 5,352,784 and references cited therein). 

In step (2) of Reaction Scheme XVI a 2,4-dichloro-3- m tro-6 78 9- • 
tetmvbydroquinoline of Formula LXI is reacted with an amine of Formula R.-O-X-NH, to 
pro.de a 2-^3^ Wten^ydrc^Un^, of FoimuJa ^ ^ 
-ebon can be cerried out by adding the amine to , so.nfion of a compound of Formula 
LXI m a suitable solvent such as N^Kliinethylfonnamide and heating (55-65-Q 

^( 3 >°"^tionScheme^ 
4-amme of Formula LXH is reacted with phenol using the method of step (4) of Ration 
Scheme IV to provide a 2-phenoxy-3-nitnH> W-tetrahydroc^olin^.unine of Formula 
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In step (4) of Reaction Scheme XVI a 2-phenoxy-3-mtro-6,7,8,9- 
tetrahydroquinolin-4-amine of Formula LXm is reduced using the method of step (2) of 
Reaction Scheme VI to provide a 2-phenoxy^,7,8^-tetrahydn>qumolm-3,4^ amine of 
Formula LXIV. 

5 In step (5) of Reaction Scheme XVI a ^^heuoxy^J^^-tetrahydroo^unolhi-S,^ 

diamine of Formula LXIV is cyclized using the method of step (3) of Reaction Scheme VI 
to provide a 4-pheiK>xy^J,8 f 9-teu^yQTO-li/-h^ of Formula LXV. 

In step (6) of Reaction Scheme XVI a 4-phenoxy-6,7,8,9-tetrahydn>- \H- 
mndazo[4,5-c]quinoline of Formula LXV is animated using the method of step (7) of 

10 Reaction Scheme IV to provide a 6/7,8,9-tetrahydro-lJ7 L mri^ 
o f Formula IIL 
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TT* mvention also provides novel compounds useful as intermediates in the 
synthesrs of the compounds of Formulas (1), (H), (HI), and (IV). THese intermediate 
compounds have the structural Formulas (V) - (IX), described in more detail below 
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One class of intermediate compounds has formula (V): 




X-O-Ri 
(V) 

wherein X is -€HR 3 -, -CHRa-alkyl-, or -CHR 3 -aIkeoyls 
5 Ri is selected from the group consisting of: 

-aryl; 

-aflcenyl; 

-Rr-aryl; and 

-{CH 2 )i-i(r-C^C-Rio ; 
10 R 2 is selected from the group consisting of: 

-hydrogen; 

-alkyl; 

-alkenyl; 

-aryl; 

15 -heteroaryl; 

-heterocycryl; 
-alkyl-Y-alkyl; 
-alkyl-Y-aDcenyl; 
-alkyl-Y-aryl; and 

20 - alkyl or aDcerryl substituted by one or more substituents selected 

from the group consisting of: 
-OH; 
•halogen; 
-N(R 3 )i; 

25 -CO-N(R 3 )2; 

-CO-Cmo alkyl; 
-CO-O-Cmo alkyl; 

-aryl; 
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formula (VI): 



-heteroaryl; 
-heterocycryl; 
-CO-aryl; and 
-CO-heteroaryl; 

R« is alkyl or alkenyl, which may be interrupt*, by one or more 
-O- groups; 

each Ra is independenUy H or C,. 10 alkyl; 

Rro is selected horn the ^ c<Mg of H, alkyl, alkenyl and aryfc 
each Y is independently -O- or-S(0)o_ r ; 
n is 0 to 4; and 

each RprcsC nt is urdependentjy selected from thegronp consisting of C, „ 
alM,C M0 alkoxy,hyd ro xy, ruJogena ^^ oimethyl . « 
or a pharmaceutically acceptable salt thereof. 




wherein 



(VI) 

X is -CHR 3 - f -CHR 3 -aIkyI-, or-<m 3 ^Ikenyl s 
R| » *>tected fo>m the group consisting of: 
-aryl; 

-alkenyl; 
-R*-aryl; and 
-<CH 2 ) 1 . !(r -O<:.R I0 ; 
Ri is selected from the group consisting of: 
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-hydrogen; 
-alkyl; 

-alkenyl; N 
-aryl; 

5 -heteroaryl; 

-heterocyclyl; 
-alkyl-Y-alkyl; 
aDcyl-Y- alkenyl; 
adkyl-Y-aryl; and 

10 - alkyl or alkenyl substituted by one or more substituents selected 

from the group consisting of: 
-OH; 
•halogen; 
-N(R 3 )z; 

15 -CO-N(R 3 )2; 

-CO-Cmo alkyl; 
-CO-O-Cmo alkyl; 
-N 3 ; 
-aryl; 

20 -heteroaryl; 

-heterocyclyl; 
-COaryl; and 
-COhetcToaryl; 

R4 is alkyl or alkenyl, both of which may be interrupted by one or more 
25 -O- groups; 

each Rj is independently H or Cmo alkyl; 

R ie is selected from the group consisting of H, alkyl, alkenyl and aryi; 
each Y is independently -O- or -S(0)o-2-; 
n is 0 to 4; and 

30 each R present is independently selected from the group consisting of Cmo 

alkyl, Cmo aflcoxy, hydroxy, halogen and trifmoromethyl; 
or a phannaceutically acceptable salt thereof. 
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Another class of intermediate compounds are the biichzoquinoline-N-oxide 
compounds of formula (VU): 




(VH) 



wherein 



X is -CHR3-. -CHRa-aikyl-, or-CHRj^alkenyls 
Ri is selected from me group consisting of: 
-aryl; 
-alkenyl; 
-R^-aryl; and 
-(CH 2 )u,o-OC-R lo ; 

R4 is alkyl or alkenyl, both of which may be interrupted by one or more 
-O- groups; 

each R3 is independently H or Cm 0 alkyl; 

Rio is selected from the group consisting of H, alkyl, alkenyl and aryl; 
n is 0 to 4; and 

each R present is mdependentry selected from the group consisting of C M0 
alkyl, Ct-10 alkoxy, hydroxy, halogen and triftooromethyl; 
or a pharmaceuticalry acceptable salt thereof. 



37 



WO 02/46189 



PCTAJS01/46581 



15 



20 



An additional class of intermediate compounds has the formula (VL3): 



X is -CHR 3 -, -CHRj-alkyl-, or -CHR 3 -aIkexryl-; 
R, is selected from the group consisting of: 

-aryt 

-alkenyl; 

-Rf-eryl; and 

KCH 2 )mo-OC-R,o; 
R 2 is selected from the group consisting of. 

-hydrogen; 

-alkyl; 

-alkenyl; 

-aryl; 

-heteroaryl; 
-heterocyciyl; 
-alkyl-Y-aBcyl; 
-alkyl- Y- alkenyl; 
-alkyl-Y-aryl; and 

- alkyl ox alkenyl substituted by one or more substituents selected 
from the group consisting of: 




N— (COOR 7 )2 



5 



(vm) 



-OH; 

-halogen; 

-N(R 3 )2; 
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-CO-N(R 3 )2; 
-CO-C1.10 alkyl; 
-CO-OC MO a]lcyl; 
-N 3 ; 

5 -aiyl; 

-heteroaryl; 
-heterocyclyl; 
-CO-aryl; and 
-COheteroaryl; 

10 K« is or alkenyl, which may be interrupted by one or more 

-O- groups; 

each R3 is independently H or C M0 alkyl; 

Rjo is selected from the group consisting of H, alkyl, alkenyl and aryl; 
each Y is independently -O- or -S(0)o^-; 
15 nis0to4; 

each R present is independently selected from the group consisting of Cm 

alkyl, Ci-10 aflcoxy, hydroxy, halogen and trifluoromethyl; and 

R 7 is tert~buty\ or benayl; 

or a pb^rmaceutically acceptable salt thereof 

20 

A further class of intermediates are imidazoquinoline^-chloro compounds of the 
formula (EX) 




25 

wherein: X is -CHRj-, -CHRj-alkyl-, or -CHR 3 -alkenyI-; 
Ri is selected from the group consisting of: 
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aryl; 
alkenyl; 
Rr-^ryl; and 

-<ch 2 ) M o-och 

5 Ri is selected from the group consisting of: 

-hydrogen; 
-alkyl; 
-alkenyl; 
-aryl; 

10 -heteroaryl; 

-heterocycryl; 
-aDcyl-Y-aHcyl; 
-alkyl-Y-alkerryl; 
-alkyl-Y-aiyl; and 

15 - alkyl or alkenyl substituted by one or more subsrituenta selected 

from the group consisting of: 
-OH; 
-halogen; 

20 -CO-N(R 3 )2; 

-CO-Cmo alkyl; 
-CO-O-Cmo alkyl; 
-N 3 ; 
-aryl; 

25 -heteroaryl; 

-heterocycryl; 
-CO-aryl; and 
-CO-heteroaryl; 

R4 is alkyl or alkenyl, which may be interrupted by one or more 
30 -O- groups; 

each Rj is independently H or Cmo alkyl; 
each Y is independently -O- or -S(0)o-r; 
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n is 0 to 4; and 

each R present is independently selected from the group consisting of C M0 
alkyl C M0 alkoxy, hydroxy, halogen and trifluoromethyl; 
or a pharmaceutical^ acceptable salt thereof 

As used herein, the terms "alkyr, "alkenyl" and the prefix «alk-» are inclusive of 
both straight chain and branched chain groups and of cyclic groups, i.e. cycloaikyl and 
cycloalkenyl Unless otherwise specified, these groups contain from 1 to 20 carbon atoms, 
with alkenyl groups containing from 2 to 20 carbon atoms. Preferred groups have a total ' 
ofup to 10 carbon atoms. Cyclic groups can be monomelic or polycycHc and preferably 
have from 3 to 10 ring carbon atoms. Exemplary cyclic groups include cyclopropyl, 
cyclopropylmetnyl, cyclopentyl, cyclohexyl, cyclopropylmethyl, and adaraanryl. 

In addition, the alkyl and alkenyl portions of -X- groups can be unsubstituted or 
SUb5dtuted ^ 011(5 or more ^bstituents, which substf merits are selected from the group 
consisting of alky V alkenyl, aryl, heteroaryl, heterocyclyl, arylalkyl, heteroarylalkyl, and 
heterocyclyklkyl. 

The term Tialoalkyl" is inclusive of groups that are substituted by one or more 
halogen atoms, including perfluorinated groups. This is also true of groups that include 
the prefix "halo-". Examples of suitable haloalkyl groups are chloromethyl, 
20 trifluoromethyl, and die like. 

The term "aryl" as used herein includes carbocyclic aromatic rings or ring systems. 
Examples of aryl groups include phenyl, naphthyl, biphenyl, fluorenyi and indenyl. The 
term "heteroaryr bcludes aromatic rings or ring systems that contain at least one ring 
hetero atom (e.g., O, S, N). Suitable hcteroaryl groups include furyl, thienyl, pyridyi, 
quinolinyl, isoquinolinyl, indolyl, isoindolyl, triazolyl, pyrroryl, tetrazolyl, imidazolyl, 
pyrazolyl, oxazolyl, rrriazolyl, braofuranyl, b^thiophenyl, carbazolyl, benzoxazoryl, 
pyranidin>i, benzimidazolyl, quimxalinyl, benzothiazolyl, naphthyridinyl, isoxazoryl, 
isothiazolyl, purinyl, qiimazolinyl, and so on. 

•HeterocyciyP includes non-aromatic rings or ring systems that contain at least 
30 one ring hetero atom (e.g., O, S, N) and bcludes all of the fully saturated and partially 
maturated derivatives of any of the above mentioned hcteroaryl groups. Exemplary 
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heterocyclic groups include pyrroUdinyl, tetrabydVofuranyl, morpholirryl, thiomorpholinyl, 
piperidinyl, prperazinyl, rhiazolidinyl, inndazolidinyl, isothiazolidirryl, and the like. 

The aryl, heteroaryl, and heterocyclyl groups can be unsubstituted or substituted by 
one or more substrtuents independently selected from the group consisting of alky I, 
5 alkoxy, alkylthio, haloalkyl, haloaDcoxy , haloalkylthio, halogen, nitro, hydroxy, mercapto, 
cyano, carboxy, fonnyl, aryl, aryloxy, arylthio, arylaBcoxy, aiylalkylrhio, heteroaryl, 
heteroaryloxy, heteroarylthio, heteroarylalkoxy, heteroarylalkylthio, amino, alkylamino, 
dlaDcylajniino, heterocyclyl, heterocycloalkyl, alkylcarbonyl, aDcenylcarbonyl, 
alkoxycarbonyl, haloalkylcarbonyl, haloalkoxycarbonyl, alkylthiocarbonyl, arylcarbonyl, 
10 heteroarylcarbonyl, aryloxycarbonyl, heteroaryloxy carbonyl, arylthiocarbonyl, 

heteroarylthiocarbonyl, alkanoyloxy, alkanoylthio, alkanoylamino, aroyloxy, aroylthio, 
aroyl amino, alkylaminosulfonyl, alkylsulfonyl, arylsulfonyl, heteroarylsulfonyl, 
alkylcarbonylarnino, alkenylcarbonylamino, arylcarbonylamino, arylalkylcaibonylamino, 
hetexoaiykarbonylamino, heteroarylaDcylcarbcmylamino, alkylsulfonylamino, 
15 alkenylsulfbnylamino, arylsulfonylarnino, arylalkylsulfonylamino, 

heteroarylsulfonylammo, heteroarylalkylsiilfonylainino, alkylarninocarbonylamfno, 
alkeTrylarnmocarbonylarnino, arylammocarbonylarnino, aryUIkylarnmocaibonylammo, 
heteroarylammo<arrx)nylammo > heteroarylalkyiammocaiboriylamino, and, in the case of 
heterocyclyl, oxo. If any other groups are identified as being "substituted" or "optionally 
20 substituted" then those groups can also be substituted by one or more of the above 
enumerated substituents. 

Certain substituents are generally preferred For example, Ri-aryl is a preferred Rj 
group and preferred Rio groups arc aflcyl and aryl, with phenyl or substituted phenyl being 
a preferred aryl group. Preferably no R substituents are present (i.e., n is 0). Preferred Ra 
25 groups include hydrogen, aftyl groups having 1 to 4 carbon atoms (i.e., methyl, ethyl, 

propyl, isopropyl, n-butyl, sec-butyl, isobutyl, and cyclopropylmethyl), methoxyethyl, and 
ethoxymethyl. For substituted groups such as substituted aUcyl or substituted aryl groups, 
rtfcfcrred substituenta include halogen, nitrile, nitro, carboxy, mcthoxy, methylthio, 
trifluoromethyl, and trifhioromethoxy. One or more of these preferred substrtuents, if 
30 present, can be present in the compounds of the invention in any combination. 
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The invention is inclusive of the compounds described herein in any of their 
pharmaceutically acceptable forms, including isomers (e.g., diastereomers and 
enantiomers), salts, solvates, polymorphs, and the like. In particular, if a compound is 
optically active, the invention specifically includes each of the compound's enantiomers as 
5 well as racemic mixtures of the enantiomers. 

Pharmaceuti cal Compositions and Biological Activity 

Pharmaceutical compositions of the invention contain a therapeutically effective 
amount of a compound of the invention as described above in combination with a 
10 pharmaceutically acceptable carrier. 

The term "a therapeutically effective amount" means an amount of the compound 
sufficient to induce a therapeutic effect, such as cytokine induction, antitumor activity, 
and/or antiviral activity. Although the exact amount of active compound used in a 
pharmaceutical composition of the invention will vary according to factors known to those 
15 of skill in the art, such as the physical and chemical nature of the compound, the nature of 
the carrier, and the intended dosing regimen, it is anticipated that the compositions of the 
invention will contain sufficient active ingredient to provide a dose of about lOOng/kg to 
about 50mg/kg, preferably about lOug/kg to about 5mg/kg, of the compound to the 
subject Any of the conventional dosage forms may be used, such as tablets, lozenges, 
20 parenteral formulations, syrups, creams, ointments, aerosol formulations, transdermal 
patches, transmucosal patches and the like. 

The compounds of the invention can be administered as the single therapeutic 
agent in the treatment regimen, or the compounds of the invention may be administered in 
combination with one another or with other active agents, including additional immune 
25 response modifiers, antivirals, antibiotics, etc. 

The compounds of the invention have been shown to induce the production of 
certain cytokines in experiments performed according to the tests set forth below. These 
results indicate that the compounds are useful as immune response modifiers that can 
modulate the immune response in a number of different ways, rendering them useful in the 
30 treatment of a variety of disorders. 

Cytokines whose production may be induced by the administration of compounds 
according to the invention generally include inierferon-a (IFN-a) and/or tumor necrosis 
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factor-a (TNF-a) as well as certain interleukins (DL). Cytokines whose biosynthesis may 
be induced by compounds of the invention include IFN-a, TNF-a, EL-1, IL-6, IL-10 and 
EL-1 2, and a variety of other cytokines. Among other effects, these and other cytokines 
can inhibit virus production and tumor cell growth, making the compounds useful in the 

5 treatment of viral diseases and tumors. Accordingly, the invention provides a method of 
inducing cytokine biosynthesis in an animal comprising administering an effective amount 
of a compound or composition of the invention to the animal 

Certain compounds of the invention have been found to preferentially induce the 
expression of IFN-a in a population of hematopoietic cells such as PBMCs (peripheral 

10 blood mononuclear cells) containing pDC2 cells (precursor dendritic cell-type 2) without 
concomitant production of significant levels of inflammatory cytokines. 

In addition to the ability to induce the production of cytokines, the compounds of 
the invention affect other aspects of the innate immune response. For example, natural 
killer cell activity may be stimulated, an effect that may be due to cytokine induction. The 

15 compounds may also activate macrophages, which in turn stimulate secretion of nitric 
oxide and the production of additional cytokines. Further, the compounds may cause 
proliferation and differentiation of B-lymphocytcs. 

Compounds of the invention also have an effect on the acquired immune response. 
For example, although there is not believed to be any direct effect on T cells or direct 

20 induction of T cell cytokines, the production of the T helper type 1 (Thl ) cytokine EFN-7 
is induced indirectly and the production of the T helper type 2 (Th2) cytokines IL-4, EL-5 
and IL-13 are inhibited upon administration of the compounds. This activity means that 
the compounds are useful in the treatment of diseases where upregulation of the Thl 
response and/or downregulation of the Th2 response is desired In view of the ability of 

25 compounds of the invention to inhibit the Th2 immune response, the compounds are 

expected to be useful in the treatment of atopic diseases, e.g., atopic dermatitis, asthma, 
allergy, allergic rhinitis; systemic lupus erythematosis; as a vaccine adjuvant for cell 
mediated immunity; and possibly as a treatment for recurrent fungal diseases and 
chlamydia. 

30 The immune response modifying effects of the compounds make them useful in 

the treatment of a wide variety of conditions. Because of their ability to induce the 
production of cytokines such as IFN-a and/or TNF-a, the compounds are particularly 
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useful in the treatment of viral diseases and tumors. This nnmunomodulatmg activity 
suggests that compounds of the invention are useful in treating diseases such as, but not 
limited to. viral diseases including genital warts; common warts; plantar warts; Hepatitis 
B; Hepatitis C; Herpes Simplex Virus Type I and Type II; moUuscum contagiosum; 
variola, particularly variola major, rhinovirus; adenovirus; influenza; para-influenza; HTV; 
CMV; VZV; intraepithelial neoplasias such as cervical intraepithelial neoplasia- human ' 
papiDomavirus (HPV) and associated neoplasias; fungal diseases, e.g. Candida, aspergflius 
and cryptococcal meningitis; neoplastic diseases, e.g., basal cell carcinoma, hairy eel] 
leukemia, Kaposi's sarcoma, renal cell carcinoma, squamous cell carcinoma, myelogenous 
leukemia, multiple myeloma, melanoma, non-Hodgkin's lymphoma, cutaneous T-cell 
lymphoma, and other cancers; parasitic diseases, e.g. Pneumocystis camii, 
cryptosporidiosis, histoplasmosis, toxoplasmosis, trypanosome infection, and 
leishnuuriasis; and bacterial infections, e.g., tuberculosis, and mycobacterium avium. 
Additional diseases or conditions that can be treated using the compounds of the invention 
include actinic keratosis; eczema; eosinophilic essential mrombocythaeniia; leprosy; 
multiple sclerosis; Ommen's syndrome; discoid lupus; Bowcn's disease; Bowenoid ' 
papulosis; alopecia areata; the inhibition of keloid formation after surgery and other types 
of post-surgical scars. In addition, these compounds could enhance or stimulate the 
healing of wounds, including chronic wounds. The compounds may be useful for treating 
the opportunistic infections and tumors that occur after suppression of cell mediated 
immunity in, for example, transplant patients, cancer patients and HTV patients. 

An amount of a compound effective to induce cytokine biosynthesis is an amount 
sufficient to cause one or more ceD types, such as monocytes, macrophages, dendritic cells 
and B-cens to produce an amount of one or more cytokines such as, for example, IFN-o, 
TNF^x. H.-1, IL-6, IHO and IL-12 that is increased over the background level of such 
cytokines. The precise amount will vary according to factors known in the art but is 
expected to be a dose of about 100 ng/kg to about 50 mg/kg, preferably about 10 fig/kg to 
about 5 mg/kg. 

The invention also provides a method of treating a viral infection in an animal and 
a method of treating a neoplastic disease in an animal comprising administering an 
effective amount of a compound or composition of the invention to the animal. An 
amount effective to treat or inhibit a viral infection is an amount that will cause a 
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reduction in one or more of the manifestations of viral infection, such as viral lesions, viral 
load, rate of virus production, and mortality as compared to untreated control animals. 
The precise amount will vary according to factors known in the art but is expected to be a 
dose of about 100 ng/kg to about 50 rag/kg, preferably about 10 ug/kg to about 5 mg/kg. 

5 An amount of a compound effective to treat a neoplastic condition is an amount that will 
cause a reduction in tumor size or in the number of tumor foci. Again, the precise amount 
wiD vary according to factors known in the art but is expected to be a dose of about 100 
ng/kg to about 50 mg/kg, preferably about 10 ug/kg to about 5 mg/kg. 

The invention is further described by the following examples, which are provided 

10 for illustration only and are not intended to be limiting in any way. 

EXAMPLES 

In the examples below some of the compounds were purified using semi- 
preparative HPLC. Two different methods were used and they are described below. Both 
15 methods used a A- 100 Gilson-6 equipped with 900 Series Intelligent Interface. The semi- 
prep HPLC fractions were analyzed by LC-APCI/MS and the appropriate tractions were 
combined and lyoplulized to provide the trifhioroacetate salt of the desired compound- 
Method A 

Column: column Microsorb CI 8, 21.4 x 250 mm, 8 micron particle size, 60A pore; 
20 flow rate: 10 ml/nun.; gradient elution from 2-95% Bin 25 min., hold at 95% B for 5 
min , where A=0.1 % trifluoroacetic acid/water and B-O.1% trifluoroacetic 
acid/acetonitrile; peak detection at 254 nm for triggering fraction collection. 
Method B 

Column: Phenomenex Capcell PakC18, 35 x 20 mm, 5 micron particle size; flow 
25 rate: 20 mT /mm ; gradient elution from 5-95% B in 10 ruin., hold at 95% B for 2 mm., 
where A=0.1 % trifluoroacetic acid/water and B=0.1% trifluoroacetic acid/acetonitrile; 
peak detection at 254 nm for triggering fraction collection. 



46 



WO 02/46189 



PCT/US01/46581 



Example 1 
l-[2^2-Propynyloxy)e&ylH 

u s 

O 

Part A 

5 2KlH-Imida2o[4,5^]qumolm-l.yl>l-ethanol (28 J g, 0.133 mol) was added in 

portions over a period of 1 hour to a mixture of sodium hydroxide (240 mL of 50%), 
dichloromethane (240 mL), propargyl bromide (39.6 g of 80%, 0266 mol) and 
benzyitrimethylanmionium chloride (2.46 g, 0.013 mmol). The resulting reaction mixture 
was allowed to stir at ambient temperature for 16 hours. The layers were separated. The 

10 aqueous fraction was extracted with additional dichloromemane. The organic fractions 
were combined, washed with water, dried over magnesium sulfate and then concentrated 
under reduced pressure. The resulting residue was combined with diethyl ether and the 
inixture was allowed to stir. An orange solid was isolated by filtration. This material was 
reciystallized from ethyl acetate to provide 19.8 g of 2^1/Y-imia^[4,5-c]<mmoKn''l- 

15 yOetnyl (2-propyny!) ether as a yellow crystalline solid, m.p. 124-126°C. 

Analysis. Calculated for C15H13N3O: %C, 71.70; %H, 5.21; %N, 16.72. Found: %C, 
71.85; %H, 5.25; %N, 16.90 

'H NMR (300 MHz, DMSO) 5 9.21 (s, 1 H), 8.44 (m, 1 H), 8.36 (a, 1H), 8.18 (m, 1 H), 
7.71 (m, 2 H), 4.93 (t, J - 5.1 Hz, 2 H), 4.14 (d, J « 2.4 Hz, 2 H), 3.98 (t, J = 5.1 Hz, 2 H), 
20 3.35(t,J = 2.2Hz,lH) 

HRMS(ESI) Calculated for CH^O (MH*) 252.1 137, found 252.1 141 
PartB 

2^1^Irmo^[4,5^]qumolin-l-yl)ethyl (2-propynyl) ether (19.7 g, 78.4 mmol) 
and chloroform were combined and then cooled to 0°C. 3 -Chloroperoxy benzoic acid (1 5.7 
25 g of 57-86%) was added and the mixture was allowed to stir for 0.5 hour. The mixture 
was allowed to warm to ambient temperature by which time all material was in solution. 
Analysis by thin layer chromatography (TLC) indicated that some starting material was 
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still present so more 3-chloroperoxybenzoic acid (two separate 4 g portions) was added 
About 0.5 hour after the second portion was added, TLC showed no starting material. The 
reaction solution was extracted with 10% sodium hydroxide. The aqueous fraction was 
then extracted multiple rimes with dichloromethane. The organic tractions were 
5 combined, dried over magnesium sulfate, filtered and men concentrated under reduced 

pressure to provide 18.5 g of 1 -[2-(2-propynyloxy)ethyl]- 1 JZ-imidazo [4 ,5-c]quinoline-5N- 
oxide as a yellow oil. 

HRMS(ESI) Calculated for CuHj^C^ (MH 4 ) 268.1086, found 268.1098 
PartC 

10 Under a nitrogen atmosphere trichloroacetyl isocyanate (1 5.5 g, 82.2 mmol) was 

added dropwise to a mixture of l-[2^2-propynyloxy)emYl]-l/J-imidazo[^^ 
5N-oxide (18.3 g, 68.5 mmol) and dichloromethane (300 mL). Vigorous carbon dioxide 
evolution was observed. After about 0.5 hour all of the material was in solution. The 
reaction solution was allowed to stir for about 1 hour at which time analysis by TLC 

1 5 indicated the presence of a small amount of starring material. More trichloroacetyl 

isocyanate (4.5 g) was added After 1 hour, TLC analysis indicated that the reaction was 
complete. The volatiles were removed under reduced pressure to provide N- [\-[2-{2' 
piopynyloxy)ethy!]-l#-hm"d^ as a pale 

yellow solid 

20 PartD 

Dichloromethane (1 50 mL) was added to a mixture of the solid from Part C and 
methanol (200 mL) and all of the material went into solution. Sodium methoxide (50 g of 
25% in methanol) was added and the solution was allowed to stir at ambient temperature 
overnight The resulting precipitate was isolated by filtration. The filtrate was 
25 concentrated to a volume of approximately 1 00 mL and a second crop of precipitate was 
isolated by filtration. The two crops were combined and dried in a vacuum oven at 60°C 
for 16 hours to provide 16.4 g of l-[2^2-propyiryloxy)emyi]-li/-^ 
4-amine as an off-white solid, m.p. 225-227°C. 

Analysis. Calculated fox C w H l4 N 4 0 (HjO)^: %C, 66.53; %H, 5.40; %N, 20.69. Found: 
30 %C, 66J3; %H, 5.18; %N, 21.12 

*HNMR (300 MHz, DMSO) 5 8.13 (s, 1 H), 8.08 (br d, J = 7.8 Hz, 1 H), 7.62 (brd, J = 
8.3 Hz, 1 H), 7.44 (br t, J - 7.6 Hz, 1 H), 7.24 (br t, J - 7.5 Hz, 1 H), 6.54 (s, 2 H), 4.8 1 (t, 
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J-5.4Hz i 2H) > 4.14(d,J = 2.4Hz,2H),3.93(t,J = 5.1Hz,2H) > 338(U = 24Hz,l 
H) 

HRMS(ESI) Calculated for C5HUN4O (MH*) 267.1246, found 267.1253 



Example 2 

2-{3-[2^4-Ainiiio^ 

NH 2 



10 



15 



20 




Part A 

Under a nitrogen atmosphere H2<2>pn>pynyloxy)ethyl]-l^iinidazo[4 f 5- 
clqiimoIm-4-aiiiine (16 g. 60.1 mmol), di-/ert-butyl dicarbonate (3Z7 g, 150 mmol), 
trie%!aminc (21 mL, 150 mol), N^^ c %lf< mn amide (150 mL) and 4- 
(dime%laiiiino)pyridine (0.1 g) were combined and heated to 80-85°C. After about 1 
hour the mixture became homogeneous and TLC analysis indicated that very little starting 
material remained The solution was heated for an additional hour. The solution was 
diluted with ethyl acetate and water. The layers were separated and the aqueous fraction 
was extracted with ethyl acetate. The organic fractions were combined, washed with 
water and then with brine, dried over magnesium sulfate, filtered and then concentrated 
under reduced pressure to provide a pale orange-yellow solid. This material was triturated 
with diethyl ether to provide 22.6 g of N,NH>is /ert-butoxycarbonyl>l-[2^2. 
propynyloxy)e%l^ as an off-white solid, m.p. 139- 

142X. 

Analysis. Calculated for C^H^O,: %C, 64.36; %H, 6.48; %N, 12.01. Found: %C, 
64.40; %H, 6.43; %N, 12.06 
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l H NMR (300 MHz, DMSO) 5 8.44 (m, 1 H), 8.35 (s, 1 H), 8.08 (m, 1 H), 7.73 (m, 2 H), 
4.94 (t, J = 4.9 Hz, 2 H). 4.12 (d, J = 2.4 Hz, 2 H), 3.98 (t, J = 5.1 Hz, 2 H), 3Jl(t,J = 2.4 
Hz, 1H), 1.34 (s,18H) 

HRMS(ESI) calcd for C23H31N4O5 (MH*) 467.2294, found 467.2307 
5 PartB 

Under a nitrogen atmosphere 2-iodobenzonitrile (0.54 g, 2.35 mmol), 
dichlorobis(triphenylphosphbe)paBadiuni(II) (0.09 g, 0.13 mmol), and copper(I) iodide 
(0.05 g, 026 mmol) were added to a mixture of N,N-(bis /^-butoxycarbonyl)-I-[2-{2- 
propynyloxy)ethyl]-l/7-iiiMla^ (1.0 g, 2.14 mmol) and anhydrous 

10 N^-dimethylformamide (25 mL). After 2 hours the reaction mixture was slowly poured 
into water. The resulting precipitate was collected and dried at 35°C for 16 hours to 
provide 1.18 g of 2-(3-{2-[ 4-{bis *e7*-butoxycarbonyl)ami^ 
1 -yljethoxy } - 1 -propynyl)benzonitrile as a solid. 

] H NMR (300 MHz, DMSO) 6 8.47 (d, J = 6.8 Hz, 1 H), 8.39 (s, 1 H), 8.06 (d, J = 7.8 Hz, 
15 1 H), 7.87 (d, J = 7.3 Hz, 1 H), 7.40 - 7.80 (m, 4 H), 7.34 (d, J = 7.3 z, 1 H), 5.00 (br s, 2 
H), 4.47 (br s, 2 H), 4.13 (s f 2 H), 1.31 (s, 18 H) 

HRMS(ESI) Calculated for CjiHa^jOj (MH*) 568.2560, found 568.2565 
PartC 

Trifluoroacetic acid (20 mL) was added to a solution of the material from Part B in 
20 dichloromethane (20 mL). After 4 hours the reaction mixture was diluted with 

dichloromethane containing a small amount of methanol and 20% sodium hydroxide. The 
layers were separated. The aqueous fraction was extracted with dichloromethane. The 
organic tractions were combined, dried over magnesium sulfate, filtered and then 
concentrated under reduced pressure to provide a yellow powder. This material was 
25 purified by flash chromatography eluting with 9/1 dichloromethnne/methanol to provide 
0.48 g of 2* {3 42^4-ammo-l tf-miidazo[4,5 -cjquinolin- 1 -yl)ethoxy]- 1 - 
propynyl } benzomtril e as a white powder, m.p. 180-183°C. 

Analysis, Calculated for C22H17N5O • (HzOW. %C, 70.54; %H, 4.79; %N, 1 8.70. Found: 
%C, 70.61; %H, 4.75; %N, 18.70 
30 ! H NMR (300 MHz, DMSO) 6 8.19 (s, 1 H), 8.12 (d, J = 8.3 Hz, 1 H), 7.88 (d, J = 7.8 Hz, 
1 H), 7.55 - 7.75 (m, 3 H), 7.40 - 7.50 (m, 2 H), 7.24 (br t, J = 7.5 Hz, 1 H), 6.68 (br s, 2 
H), 4.87 (t, J - 5. i Hz, 2 H), 4.50 (s, 2 H), 4.09 (t, J = 5. 1 Hz, 2 H) 
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Example 3 
l-{2-[(3-Phenyl-2-propynyl)oxy]^ 




Under a nitrogen atmosphere, a mixture of 1 -[2-(2-propynyloxy) e myl]-l/f- 
imidazo^Jqumolin^amine (10 g. 37.6 mmol), anhydrous N^^eOrylformamide 
(150 mL) and potassium carbonate (6.23 g, 45.1 mmol) was heated to 70°C. Iodobenzene 
(4.43 mL, 39.5 mmol), dichlorobis(triphenylphosph^ (0.53 fc 075 mo ^ 

«nd copperfl) iodide (0.29 g. 1.50 mmol) were added and the mixture was allowed to stir 
for 0.5 hour. The temperature was raised to about 85°C. After 1 .5 hours analysis by 
HPLC (reverse phase, acetonitrile/water with 0.1% trifluoroacetic acid) indicated that the 
reaction was complete. The mixture was allowed to cool to ambient temperature and then 
it was filtered. The filtrate was concentrated under reduced pressure. The residue was 
purified twice by flash chromatography (95/5 dichlorometfaane/methanol) to provide 2.7 g 
°n-{2-[(^phenyl-2-pTopy^^^ M a ^ 

solid, m.p.l96-197°C. 

Analysis. Calculated for Q.H.^O:'/^, 73.67; %H. 5.30; %N, 1636. Found: %C, 
7329; %H, 5.23; %N, 16.35 

'H NMR (300 MHz, DMSO) 5 8.17 (s, 1 H), 8.12 (d, J = 7.4 Hz, 1 H). 7.63 (dd, J = 8.3, 
03 Hz. 1 H). 7.44 (t, J = 7.5 Hz, 1 H), 7.15-7.40 (m, 6 H), 6.60 (s, 2 H). 4.86 (t, J = 5.1 ' 
Hz. 2 H), 4.39 (s. 2 H). 4.03 (t, J = 5.1 Hz, 2 H) 
HRMS(EI) Calculated for C 2l H„N 4 0 (M*) 342.1481, found 342.1490 
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Example 4 

l-{2-[(3-Phenyl-2-prc^yTiy^ 

Hydrochloride 



5 



1 - {2-[(3-Fheiryl-2-propynyl)oxy]et^ (1 .0 



g, 2.92 mmol) was dissolved in a mixture of methanol (1 5 mL) and dichloromethane (5 
mL). Hydrogen chloride/diethyl ether (10 mL of 1M) was added and the reaction solution 
was allowed to stir for 1 6 hours by which time a precipitate had formed. The mixture was 
concentrated under reduced pressure to provide a solid. This material was re crystallized 
1 0 from acetonitrile containing a small amount of methanol to provide 0.52 g of l-{2-[(3- 
phenyl-2-propynyl)oxy]emyl}-l//-imid hydrochloride as an 

off-white crystalline solid, m.p. 231-236°C. 

Analysis. Calculated for C21H19CIN4O * (H 2 0)im: %C, 65.79; %H, 5.13; %N, 14.61. 
Found: %C, 65.72; %H, 5.0; %N, 14.73 



15 ! H NMR (300 MHz, DMSO) 5 8.49 (s, 1 H), 8.34 (d, J =» 8.3 Hz, 1 H), 7.81 (br d, J = 83 
Hz, 1 H), 7.72 (t, J = 7.8 Hz, 1 H), 7.56 (t, J = 7.8 Hz, 1 H), 730 - 7.40 (m, 3 H), 7.14 (dd, 
J =■ 8.0, 1.5 Hz, 2 H), 4.94 (t, J = 4.8 Hz, 2 H), 438 (s, 2 H), 4.05 (t, J = 4.9 Hz, 2 H) 
HRMS (EI) Calculated for C 2 iH l8 N 4 0 (M*) 342.1481, found 342.1485 



20 



Example 5 

1 - {2-[3-{4-Methoxypheny I)propoxy]ethyl} - 1 /^irmdazo[4,5-c]qmnoliii^aniine 




O 



Part A 
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Under a nitrogen atmosphere, N,N-(bis terf-butoxycarbonyl)-l-[2-(2- 
I^loxyJrtlylJ.l/f.^ (L0 & 2.14 mmol), tricmylaminc 

(0.8 mL, 5.56 mmol), 4-iodoanisole (0.51 g, 2.18 mmol) and anhydrous N,N- 
dmiemylforniamide (15 mL) were combined. 
5 DicWorobis(t^ ( 0 .09 g, 0.13 mol) and copper© iodide 

(0.05 g, 0.26 mmol) were added and the reaction mixture was stirred for 1 hour at ambient 
temperature at which time analysis by HPLC (reverse phase, acetomtrile/water) indicated 
that the reaction was complete. The reaction mixture was partitioned between ethyl 
acetate and aqueous sodium bicarbonate. The organic fraction was washed with water and 
10 then with brine, dried over magnesium sulfete, filtered and men concentrated under 
reduced pressure to provide 0.95 g of N,N-(bis r€rr-butoxycarbonyl>-l-(2.{[3-(4. 
mefooxyphenyl)-2-im>p^ M m orange 

solid. 

HRMS(E1) Calculated for C 3 2H 36 N 4 06 (M*) 57T2635, found 572.2635 
15 PartB 

N,N-(Bis tert-butoxycarbonylH^-^ 
propynyl]oxy}emyl)-i/^m^ (0.75 g, 1.31 mmol), ethyl 

acetate (25 mL) and catalyst (100 mg of 5% Pd/C with 50% water) were combined and 
then hydrogenated on a Parr apparatus at 40 psi (2.8 Kg/cm 2 ). No reaction occurred. 

20 Platinum oxide (1 50 mg) and methanol (1 0 mL) were added and the mixture was 

hydrogenated at 45 psi (3.15 Kg/cm 2 ) for 1 hour. Hydrogen consumption was observed 
immediately. The reaction mixture was filtered to remove the catalyst The filtrate was 
concentrated under reduced pressure to provide N,N-{bis tert-butoxycarbonyl)-l-{2-[3-(4- 
methoxyphenyI)propoxY]ethyl}-l^ as a yellow-brown 

25 gum 

HRMS(EI) Calculated for C32H40N4O6 (M*) 576:2948, found 576.2965 
PartC 

Under a nitrogen atmosphere trichloroacetic acid (10 mL) was added to a mixture 
30 of the material from Part B and chcUoromethaoe (10 mL). The resulting solution was 
allowed to stir for 4 hours. The solution was concentrated under reduced pressure. The 
residue was partitioned between 50% aqueous sodium hydroxide and dichloromethane 
containing a small amount of methanol. The organic fraction was dried over magnesium 
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sulfate, filtered and tben concentrated under reduced pressure to provide a tan foam. The 
foam was purified by flash chromatography (9/1 dichloromethane/methanol) to provide a 
tight yellow glass. The glass was triturated with diethyl ether to provide a white powder. 
This material was dried in a vacuum oven for 4 hours at 60°C to provide 0.41 g of l-{2-[3- 
5 (4-methoxyphenyl)propoxy]ethyl} - l//-imid^zo[4,5^]qumolin^amine as a white solid, 
m.p. 116-1 18°C. 

Analysis. Calculated for C^H^N^: °/oC, 70.19; %H, 6.43; %N, 14.88. Found: %C, 
69.79; %H, 6.40; %N, 14.73 

, HNMR(300 MHz, DMSO) 5 8.17 (s, 1 H), 8.12 (d, J =» 83 Hz, 1 H), 7.64 (d, J = 8.3 Hz, 
10 1 H), 7.45 (t, J = 7.8 Hz, 1 H), 7.24 (t, J - 7.6 Hz, 1 H), 6.80 (d, J = 8.8 Hz, 2 H), 6.66 (d, J 
= 8.8 Hz, 2 H), 6.60 (s, 2 H), 4.80 (t, J = 5.1 Hz, 2 H), 3.81 (t, J =■ 4.9 Hz, 2 H), 3.66 (s, 3 
H), 3.27 (t, J = 6.1 Hz, 2 H), 2.32 (t, J = 7.3 Hz, 2 H), 1.60 m, 2 H) 

Example 6 

15 N\4-DimethylO-{3-[2^4-amm^ 

benzeriflulfonamide 




Part A 

20 Under a nitrogen atmosphere, 1 -[2^2-propynyloxy)e%l]-l//-imidazo[4,5- 

c]qumolh>4-*mine (1.7 g, 6.35 mmol), dibenzyl dicarbonate (4.55 g, 15.9 mmol), 
triemylamine (1.8 mL, 13.0 mmol), 4^drme%larmno)pyridine and anhydrous N,N- 
d^emylfonnamide (20 mL) were combined. Tho reaction mixture was heated to 90°C at 
which time the reaction turned homogeneous. It was then heated to 130°C for 4 hours. 

25 The reaction mixture was allowed to cool and then it was partitioned between 
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dacUororcetWaad water. The aqueous fraction was extracted with dichjoromethane 
1*. organ* fractions were combined, dried over magnesium sulfate and then concerted 
to a volume of -10 mL. The concentrate was allowed to stand over the weekend and then 
.t was diluted with toluene. Tie resulting precipitate was isolated by filtration and 
tdennfied as starting material. The filtrate was diluted with diethyl ether. Theresultins 
precmrtatowasisolatedby filtraticm to provide 1.1 gofbenzylN-{l-{2- 
(pxopynyloxy^thyl]- W-imidazo[4,5^ q umolh>4- y l}carbamate as a white solid. 
H^(3<)0MHz,DMSO)59.98(s, 1 H), 8.34 (d, J = 7.8 Hz, 1 H), 8 .30(s, 1 H) 797 
(41-731* 1 H),7.70(U = 7.8 HZ , , H), 758 ft J - 7.8 Hz, 1 H), 7.15-7^0 5 H) 

5 - 21 (^H),4<H>(U-5.1Hz,2H),4.14(d,,=2.4Hz,2H).3.96(U-4.9Hz,2H, 
3.38 (t, J = 2.4 Hz, 2 H) 

PaitB 

Under a nitrogen atmosphere benzyl N-d-P-^ropynyloxy^thylMi?- 
inudazo[4,5^]qumoIm^yl}carbamate (0.37 g, 051 mmol), 3-iodo-4-methyl-l- 
benzenesulfonamide (0.3 g, 0.96 mmol), triemylamine (0.2 mL, 1.36 mmol) and 
anhydrous acetonitrile (20 mL) were combined. 

DicWo ro bis(^henylphosphine)palladium(II) (13 mg, 0.018 mol) and copperfl) iodide (7 
mg, 0.036 mmol) were added and the reaction solution was heated to -I5'C After 3 
hours analysis by reverse phase HPLC indicated mat the reaction was complete. The 
reaction solution was concentrated under reduced pressure and the residue was purified by 
flash chromatography (98/2 to 95/5 dichlommethane/methanol) to provide 0 J3 g of 
benzyl NKl- { 2-[(3-{2- m emyl-5-[^^ 

W-imrdazof^jqumolm^yOcarbamate as a pde yeHow sofid 

'H NMR (300 MHz, DMSO) 6 9.96 (s, 1 H), 8 J6 (m, 2 H), 7.96 (d, J = 8.3 Hz, 1 H) 

7.55-7.70 (m, 4 H). 7.48 (m, 2 H), 7.30-7.45 (m, 5 H), 5.21 (s, 2 H), 4.95 ft J - 4 6 Hz, 2 

H).4.40(s,2H),4.06ftJ = 5.1Hz,2H),2.54(s,3H),2.40(d,J = 4.9Hz ) 3H) 
MS (0)584.476 

Parte 

Platinum on carbon (0.08 g of 10%) was added to a mixture of benzyl Hil-{2.[(3. 
{2™tbvl-5-[(memylanm^^ 

c]quinolh>4-yl)cart,amate (0.3 g, 0.51 mmol) and methanol (10 mL). The mixture was 
hydrogenated on a Parr apparatus at 40 psi (2.8 Kg/cm 2 ) for 16 hours. Analysis by LC- 
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MS indicated alkyne reduction but no phenoxycaibonyl removal. Palladium on caibon 
(0.1 g of 10%) was added and the reaction mixture was hydrogenated at 40 psi (2.8 
Kg/cm 2 ) for 8 hours. Analysis by LC-MS indicated only a small amount of 
phenoxycaibonyl removaL Palladium black (0.1 g) was added and the reaction mixture 

5 was hydrogenated at 40 psi (2.8 Kg/cm 2 ) for 16 hours. Analysis by LC-MS indicated one 
major product with a mass consistent with the desired product The reaction mixture was 
filtered and the filtrate was washed with methanol and dichloromethane. The solvents 
were removed under reduced pressure to provide an off-white powder. This material was 
recrystallized from acetonitrOe to provide 0.1 1 g of N\4Hh^myl-3-{3-[2^4-arnino-lH- 

10 imidazo[4,5^]qumoIm-l-yl)^^ as a light yellow 

crystalline solid, m.p. 207-209°C. 

Analysis. Calculated for CaH^NsChS: %C, 60.91 ; %H, 6.00; %N, 1 5.44. Found: %C, 
60.87; %H, 5.75; %N, 15.51 

'H NMR (300 MHz, DMSO) 8 8.16 (s, 1 H), 8.12 (d, J - 8 J Hz, 1 H), 7.62 (d\ J - 8 J Hz, 
15 lH),7.53(d,J-1.5Hz,lH),7.44(^ 

7.6 Hz, 1 H), 7.16 (d, 7.8 Hz, 1 H), 7.02 (dd, J - 7.8, 2.0 Hz, 1 H), 6.58 (s, 2 H), 4.80 (t, 
52 Hz, 2 H), 3.82 (t, 5.2 Hz, 2 H), 331 (t, 5.9 Hz, 2 H), 2.47 (s, 3 H), 2.37 (d, 4.4 Hz, 2 
H), 1.65 (m, 2 H) 

HRMS(EI) Calculated for CaHiiNjOaS (M*) 453.1835, found 453.1 834 
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Example 7 

H2.{[3^2Jsopropy]phenyl)-2-prop>Tiyl]oxy}ethyl> 
I/^iimdazo^^^IquinoIm^-aimne Hydrochloride 




Under a nitrogen atmosphere l-[2K2-propyayloxy>thyl]-lH-iinida2o[4 > 5- 
c]quinolin^amine (0.50 g, 1.88 mmoO, 2-iodoisopropyIbenzene (0.65 g, 2.63 mmol). 
triethylamine (0.68 mL, 4.88 mmol) and NJ^emylformanride (10 mL) were combined 
and then heated to 60°C. Copper (I) iodide (0.04 g) and 

dichlorobis(triphenylphosphine)panadium(II) (0.08 g) were added. After 1 J hours 
analysis by TLC (9/1 dichloromethane/methanol) indicated that the reaction was complete. 
The reaction mixture was concentrated under reduced pressure. The residue was purified 
by column chromatography eluting with 9/1 dichloromethane/methanol. The product 
fractions were combined and concentrated under reduced pressure. The residue was 
purified by column chromatography eluting with 9/1 dichloromethane/methanol 
containing 0.5% concentrated ammonium hydroxide. The product fractions were 
combined and concentrated under reduced pressure to provide -0.38 g of a solid. This 
material was combined with hydrogen chloride/diethyl ether (3.9 mL of 1 .0 M), stirred 
overnight and then concentrated under reduced pressure. The residue was recrvstallized 
from isopropanol/mcthanol. isolated by filtration and then dried to provide 0.24 g of l-(2- 
{[3-<2-isopropylphenyl>2-propynyl]oxy} ethyl)- 

ltf-hnidazo[4,5-c]qumolm^-amine hydrochloride as a solid, m.p. 239-241°C. 
Analysis. Calculated for C J4 H J4 N 4 0 .110(11,0),* % C , 67.06; %H, 6.09; %N, 13.03. 
Found: %C, 67.07; %H, 6.00; %N, 13.09. 
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'H NMR (300 MHz, DMSO-d6) 5 8.54 (s, 1H), 8.39 (d, J= 8.1 Hz, 1H), 7;85 (d, 8.2 
Hz, 1H), 7.76 (t, 7- 12 Hz, 1 H), 7.59 (t, 8.0 Hz, 1H), 7.30-7.38 (m, 2 H), 7.1 1-7.19 
(m, 2 H), 5.00 (t, J= 4.) Hz, 2 H), 4.47 (s, 2 H), 4.10 (t, J- 4.7 Hz, 2 H), 3.16 (m.lH), 
1.13(d,J=6.9Hz,6H) 
5 IR(KBr) 3363, 31 11, 2957, 1672, 753 cm 1 

HRMS (EI) Calculated for CmUm^O (M*) 384.1950, found 384.1943 

Example 8 

l^.{[3^ t 6^Dhne%lphenyl>2iJiopynyl]oxy}e%l^ 
10 lH-imidazo[4,5^]qumolin-4-amine 




Using the general method of Example7, l-[2-{2-propynyloxy)cthyl]-l//- 
imida2X)[4,5^]quinolm^amiiie (0.50 g, 1.88 mmol) was reacted with 2,6-dimethyl 
1 5 iodobenzene (0.6 1 g, 2.63 mmol). The crude product was purified by column 

chromatography eluting with 95/5 m^hlonnnethane/memanol to provide 0.056 g of l-(2- 
{[3^2,6^1imetbylph^ 83 a 

solid, m.p. 200-201°C. 

Analysis. Calculated for C^a^O •(HjO)™: %C, 73.29; %H, 6.07; %N, 14.86. Found: 
20 . %C, 7336; %H, 5.88; %N, 14.84. 

J H NMR (300 MHz, DMSOd6) 6 8.19 (s, 1H), 8.13 (d, J= 8.1 Hz, 1 H), 7.62 (d, /= 7.9 
Hz, 1 H), 7.44 (t, /= 8.0 Hz, 1H), 7.23 (t,/= 7.9 Hz, I H), 7.09-7.14 (m, 1 H), 7.01-7.03 
(m, 2 H), 6.76 (s, 2 H), 4.87 (t. 7= 4.9 Hz, 2 H), 4.48 (s, 2 H), 4.05 (t, J=> 4.9 Hz, 2 H), 
2.15(s, 6 H), 

25 IR (KBr) 3379, 3065, 1659, 1530, 1483, 1107, 751 cm' 1 
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HRMS (EI) Calculated for CuH^O (M*) 370.1794, found 370. 
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Example 9 

K2-{[3-(4-Phenoxyphenyl)-2-propynyl]oxy}euiyl)- 

l/f-inu'dazo[4,5-cJqumolin-4-amme 
NH, 




Using the general method of Example?, l^-p.propynyloxy^tbylH/f- 
mridazo[4,5^]qumolin-4-amine (0.50 g, 1 .88 mmol) was reacted with 4-iodophenyl 
phenyl ether (0.78 g, 2.63 mmol). Tie crude product was purified by column 
chromatography eluting with 95/5 dichloromethane/methanol to provide a solid. The solid 
was- slurried with aqueous sodium hydroxide to remove salts and then purified by column 
chromatography eluting with 9/1 ethyl acetate/methanol to provide a solid. This material 
was further purified by column chromatography elating with 99/1 ethyl acetate/methanol 
toprovide24mgofH2-{[3<4- P l*nox^ 
c]quinolin-4-amine as a solid, m.p. 146-148*0. 

Analysis. Calculated for C^H^O, .(H 2 0 V,: %C, 7224; %H, 5.30; %N. 12.48. Foimd- 
%Q 71.82; %H, 4.85; %N, 12 35. 

f H NMR (300 MHz, DMSO-d6) 8 8.18 (s, 1 H), 8.12 (d, /= 7.4 Hz, 1 H), 7.62 (d, J= 7.7 
^ 1 H), 7.41-7.47 (m, 3 H), 7.18-727 (m, 4 H), 7.06 (dd,y= 7.6, 1.0 Hz, 2 H), 6.90 (dd, 
/-6.7HZ.2H), 6.71 (a,2H), 4.85 (W=5.1 Hz, 2H), 4.37 (a, 2 H), 4.02 ft J- 5.0 Hz, 2 
H) 

IR (KBr) 3444, 3070, 2928, 1500, 1230, cm"' 
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HRMS (EI) Calculated for C27H22N4O2 (M 4 ) 434.1743, found 434.1748. 

x Example 10 
1 -PH {3-[2<Trifluorcmethyl^ 

!F-uiu6^^[4,5^]quinoliiHt-ammc 
NH, 




Using the general method of Example 7, 1 -{2-{2-propynyloxy)ethyl]-Ltf- 
imidazo[4,5^]quinoln>4-amine (0.50 g, 1.88 mmol) was reacted with 2- 

10 iodobenzotrifluoride (0.71 g, 2.63 mmol). The reaction mixture was concentrated under 

reduced pressure. The resulting glassy solid was treated with aqueous sodium bisulfite (10 
mL) and methanol (20 mL). A solid was removed by filtration. The filtrate was 
concentrated under reduced pressure to provide a white powder. This material was 
washed with water and dried for 4 days in an oven at 80°C to provide -033 g of a solid. 

15 This material was partially dissolved in a mixture of dichloromethane (17 mL) and 

methanol (17 mL). Hydrogen chloride/diethyl ether (3.24 mL of 1 .0 M) was added and 
the mixture turned homogeneous. The mixture was concentrated under reduced pressure 
to provide a brown crystalline residue. The residue was combined with 50/50 
acetonitriWethyi acetate containing a small amount of methanol. Sodium hydroxide (0.5 

20 mL of 20%) was added. The mixture was concentrated under reduced pressure to provide 
a glassy solid. Tms glassy solid was purified by column chromatography eluting with 9/1 
ethyl acetate/methanol to provide 14 mg of 1 -[2-( {3-[2-(trifluoromethyl)phenyl]-2- 
propynyl } oxy)ethyi]- W-mndazo[4,5^]qumolm^arnine as a white crystalline solid, m.p. 
154-155X. 
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Analysis. Calculated for C22H17F3N4O: %C, 6439; %H, 4.18; %N, 13.65. Found: %C, 
64.39; %H, 4.19; %N, 13.71 

*H NMR (300 MHz, DMSO-d6) 5 8.16 (s, 1 H), 8.11 (d, J= 7.4 Hz, 1 H), 7.74 ft/- 7.3 
Hz, 1 H), 7.56-7.64 (m, 3 H), 738-7.46 (m, 2 H), 7.22 (t, J= 7.6 Hz, 1 H), 6.59 (s, 2 H), 
4.87 (t, J= 5.1 Hz, 2 H), 4.45 (s, 2 H), 4.04 (t, J= 5.1 Hz, 2 H) 
IR(KBr) 3375,3102, 1657, 1583, 1530, 1484, 1320, 1103, 765cm- 1 
HRMS (EI) Calculated for C22H 17 F 3 N 4 0 (M*) 410.1354, found 410.1350. 

Example 11 

K2-{3-[4-(lif-l-pynolyl)phenyI]propoxy}ethyI> 
lif-mndazo[4,5-c]qumolm^amine trifluoroacetate 




Part A 

Under a nitrogen atmosphere dibenzyl dicarbonate (50 g, 174 mmol) was added to 
a mixture of l-[2^-propynyloxy}c%l]^^ ( 16j4 & 61.6 

mmol) and anhydrous N^-dimemylfonnamide (200 mL). The reaction mixture was 
allowed to stir at ambient temperature for 16 hours and the reaction mixture turned 
homogeneous. The reaction mixture was partitioned between ethyl acetate and water. The 
layers were separated. The aqueous layer was extracted with ethyl acetate. The organic 
fractions were combined, washed with water, washed with brine, dried over magnesium 
sulfete, filtered and men concentrated under reduced pressure to provide a semisolid. This 
material was triturated with diethyl ether to provide 27.4 g of N,N-(bis 
benzyloxycarbOTyl)-l^ M a 

white solid 
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PartB 

Under a nitrogen atmosphere N,N-(bis benzy loxycarbonyi)- 1 -[2-{2' 
propynyloxy)ethyl]-l/^iirridazo[4,5^fa (0.5 g, 0.94 mmol), anhydrous 

acetonitrile (5 mL), triemylamine (0.34 mL, 2.43 mmol), and l-{4-iodophenyl)pyrrole 

5 (0.28 g, 1 .03 mmol) were combined and the resulting homogeneous mixture was heated to 
80°C. Copper (I) iodide (0.007 g) and dichlorobis(triphenytphosph^ (0.013 
g) were added. The reaction was complete in 30 rninutes. The product was purified by 
liquid chromatography using 4/6 hexane/ethyl acetate to provide a glassy solid. This 
material was purified on a second column using 9/1 hexane/ethyl acetate to provide 0.229 

10 g of N,N-(bis bcnzyloxycarborjyl> l-[2-( {3-[4-(l //-pyrrol- 1 -yI)pherryl]pTop-2- 
ynyl) oxy)emyl]-lH-imidazo[4^^]qumolin^arriine. 

*H NMR (500 MHz, DMSO-46) 6 8.49 (d, J=» 7.7 Hz, 1 H), 8.44 (s, 1 H), 8.14 (d, J= 13 
Hz, 1 H), 7.75-7.77 (m, 2 H), 7.54 (d, J- 5.1 Hz, 2 H), 7.40 (s, 2 H), 732 (d, /= 6.8 Hz, 2 
H), 724-7.27 (m, 6 H), 7.14-7.16 (m, 4 H), 629 (s, 2 H), 5.18 (s, 4 H), 5.00 (t,/= 52 Hz, 
15 2 H), 4.42 (s, 2 H), 4.10 (t, 5.1 Hz, 2 H) 

MS (CI) for C4iH33N 5 0 5 m/z 676 (MH*), 632, 524, 408 
PartC 

The material from Part B, palladium hydroxide (024 g of 20% on carbon) and 
methanol (5 mL) were combined in a Parr flask and hydrogenated at 45 psi (3.2 Kg/cm 2 ) 

20 for 3-4 hours. The reaction mixture was filtered to remove catalyst, the filter cake was 
washed with additional methanol, and the filtrate was concentrated under reduced 
pressure. The residue was purified by semi-preparative HPLC using Method B to provide 
36.6 mg of H2-{3-[4-(l/M^yrolyl)pte 
4-amine rrifluoroacetate as a solid, m.p. 179-1 8 1°C. 

25 Analysis. Calculated for C^H^O •C 2 HF 3 0 1 : %C, 61.71; %H, 4.99; %N,13.33. Found: 
%C, 61 .49; %H, 4.89; %N, 1323 

*H NMR (500 MHz, DMSO-d6) 6 8.51 (a, 1 H), 8.38 (d, J- 8.4 Hz, 1 H), 7.84 (d, /= 8.4 
Hz, 1 H), 7.73 (t, J = 7.3 Hz, 1 H), 7.56 (t, /= 7.8, 1 H), 7 33 (d, 7= 8.4 Hz, 2 H), 726 (t, 
J - 2.1 Hz, 2 H), 6.96 (d, J= 8.4, 2 H), 624 (t, J = 2.1 H, 2 H), 4.91 (t, J- 5.0, 2 H), 3.85 
30 (U- 5.0, 2 H), 3.3-3.4 (m, 2 H), 2.35 (t, J= 7.6, 2 H), 1.61 (m, 2 H), 
IR (KBr) 2949, 1705, 1523, 1204, 1123, 721 cm" 1 
HRMS (EI) Calculated forC 15 H 2 5N 5 0 (M*) 411.2059, found 4112060. 
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Example 12 
Bis(trifluoroacetate) 

i 




Part A 

Under a nitrogen atmosphere N,N-(bis <ert-butoxycarb<»nyl>l-[2-(2- 
Fo P ynyloxy)ethyl]-l^d^[4,5^ q ^ol m -4-an 1 i„e (2.82 g g, 6.04 mmol), benzyl 3- 
iodobenzoate (2.245 g, 6.64 mmol), triethylamme (2.2 mL, 15.7 mmol). and anhydrous 
acetonitrile (20 mL) were combined and the resulting mixture was heated to 6TC. Copper 
(I) iodide (0.05 g) and dichJorobi^b^henylphosphine^aDadiumai) (0.0.08 g) were 
added. The reaction was complete in 30 minutes. The reaction mixture was concentrated 
under reduced pressure and the residue was purified by column chromatography elating 
initially with dichloromethane and then with 98/2 dicUoromethane/methanol to provide 
1.82 g of benzyl 3-{3-[2-<4-(bis 'ert-butoxycarbonyOenmr^ 
yl)cthoxy]prop- 1 -ynyljbenzoate. 

'H NMR (300 MHz, DMSO^S) 8 8.46 (d, 7= 9.6 Hz, 1 H), 8.39 (s, 1 H), 8.05 (d, J > 9.8 
Hz. 1 H), 7.94-7.98 (m, 1 H), 7.84 (a, 1 H), 7.50-7.70 (m, 2 H), 7 J6-7.49 (m, 7 H), 5.36 
(s, 2 H). 4.98 (t, /= 4.6 Hz, 2 H), 4.37 (s, 2 H), 4.06-4.13 (m, 2 H), 1.30 (s, 18 H) 
20 MS(0)forCj i »H4oN407m/ 2 677(MH < ),577,477 
PartB 

A solution of the material from Part A in methanol was combined with catalyst 
(I -0 g of 10% palladium on carbon) and the mixture was hydrogenated at 45 psi (3.2 
Kg/cm') at ambient temperature for -2.25 hours. More catalyst (0.3 g) was added and the 
25 hydrogenation was continued for an additional 2 hours. The reaction mixture was filtered 
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to remove the catalyst and the filter cake was rinsed thoroughly with methanol. The 
filtrate was concentrated under reduced pressure to provide -1 .2 g of N,N-{bi3 tert- 
butoxycarbonyl)- 3-{3-[2^4-ammo-l//-imidazo[4,5^]qiimolh>l- x 
yI)ethoxy]propyl} benzoic acid. 

5 ! H NMR (300 MHz, DMSO-d6) 5 8.50 (d, 7- 9.5 Hz, 1 H), 8.40 (s, 1 H), 8.07-8.10 (m, 1 
H), 7.70-7.75 (m, 3 H), 7.65 (s, 1 H), 1.29 (s, 18 H), 129 (t,7= 7.6 Hz, 1 H), 7.10 (d,7= 
7.8 Hz, 1 H), 4.94 (t, 7= 4.5 Hz, 2 H), 3.88 (t, 7= 4.5 Hz, 2 H), 3.32 (t, 7= 6.0 Hz, 2 H), 
2.43 (t, 7 = 7.0 Hz, 2 H), 1.62 (m, 2 H) 
MS (CI) for CjjHaaN^m/z 591 (MH*), 491, 391 

10 PartC 

Under a nitrogen atmosphere the material from Part B was combined with 
anhydrous dichloromethane (10 mL) and trifhioroacetic acid (10 mL). The reaction 
mixture was stirred for 1.5 hours. The reaction mixture was concentrated under reduced 
pressure to provide an ofl which was dried under high vacuum at ambient temperature to 

15 give a solid. This solid was triturated with ether. The resulting white powder was dried at 
65°C in a vacuum oven overnight to provide 1.19 g of 3- {3-[2^4-ammo-l/^nnidazo[4,5- 
c]quinolin-l-l)ethoxy]propyl} benzoic acid bis(trifluoro acetate), mp. 138-140°C. 
Analysis. Calculated for CnH^Cb^CiHFaOiH: %C, 50.49; %H, 3.91; %N, 9.06. 
Found: %C, 50.37; %H, 3.67; %N, 9.08 

20 *H NMR (300 MHz, DMSCW6) 6 9.07-7.14 (bs, 2 H), 8.51 (s, 1 H), 8.37 (d, 7 = 7.8 Hz, 1 
H), 7.82 (d7= 8.0 Hz, 1 H), 7.74 (m, 2 H), 7.64 (s, 1 H), 7.56 (t,7 = 7.1 Hz, 1 H), 130 (t, 
7- 7.7 Hz, 1 H), 7.15 (d, 7 = 7.6 Hz, 1 H), 4.91 (t, 7= 4.5 Hz, 2 H), 3.86 (t,7= 4.4 Hz, 2 
H), 334 (t,7= 5.9 Hz, 2 H),2.44(t,7= 7.4 Hz, 2 H), 1 .64 (m, 2 H) 
IR(KBr) 3367, 3104, 2372, 1685, 1204, 1146 cm -1 

25 HRMS (EI) Calculated for CnH^Oa (M*) 390.1692, found 390.1690. 
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Example 13 
trifluoroacetate 




Part A 

Usmgthegeueralmemodof Example 12 Part A, N,N-(bi 8 ^-butoxycarbocyl)-!- 
I2^-TOnyloxy)ethylH/^^ (2 g, 4.3 mmoi) was 

coupled with benzyl 2-iodobenzoate (1.57 g, 4.7, nnnol) to provide 1.79 g of a nature of 
mono-and di-BOC protected benzyl 2- { 3- [ 2K4-a m ino-W-ixnida 20 (4,5-c] q uinoli n -l- 
yl)ethoxy]prop-l -ynyljbenzoate. 

'H NMR (300 MHz, DMSO^o) 8 8.45 (d,/ - 7.9 Hz, 1 H). 839 (s, , H), 8.06-8.09 (m, 1 

H), 7.85-7.88 (m. 1 H), 7.70-7.73 (m, 2 H), 7.47-7.51 (n, 2 H). 7.40-7.43 (m,2H) 7 28- 

7-37 (m. 3 H), 7.1 9 (m, 1 H), 573 (a, 2 H). 4.97 (W = 5.0 Hz, 2 H). 477 (s, 2 H), 4 07 ft 

y=4.9Hz,2H),U0(8,18H) 

MS (CI) for C 3 ^4oN 4 07 m/z 677 (MH*), 577, 477 

PartB 

Using the general method of Example 12 Part B, the material from Part A was 
hydrogenated to provide 0.041 g of a mixture of mono-and di-BOC protected 2-{ H 2-(4- 
ammo-lH-iniidazoKS^q^^ 

'H NMR (300 MHz, DMSCM6) 5 8.50 (d, 7= 7.3 Hz, 1 H), 8.39 (s. 1 H), 8.08 (d, 7 9 
Hz. 1 H), 7.71-7.75 (m, 3 H). 772-778 (m, 2 H), 6.90 (d, J- 7.4 Hz, 1 H), 4.93 ft /= 4 6 
Hz. 2 H), 3.87 ft /= 4.5 Hz, 2 H), 3.30 fty= 5.6 Hz. 2 H). 2.73 ft 7= 5.7 Hz, 2 H) 1 61 
(m,2H),178(s,18H) 

MS (CI) for CnHjgl^Cbm/z 591 (MET). 491. 391 
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PaitC 

Using the general method of Example 12 Part C, the material from Part B was 
bydrotyzed to provide 0.28 g of 2-{3*{2-(4-arnmo-l/f-imidazo[4,5^]o^olm-l- 
yl)ethoxy]propyl} benzoic acid as a solid, m.p. 186-188°C. 
5 Analysis. Calculated for CztHn^Ch^C^Ch: %C, 57.14; %H, 4.59; %N, 1 U 1 . 
Found: %C, 56.81; %H, 4.47; %N, 11.08 

'H NMR (300 MHz, DMSO-d6) 6 8.90-9.20 (bs, 1 H), 8.50 (s, 1 H), 8.38 (d, J= 10.1 Hz, 

1 H), 7.84 (d, /- 8.3 Hz, 1 H), 7.71-7.75 (m, 2 H), 7.56 (t, 7- 7.6 Hz, 1 H), 7.21-732 (m, 

2 H), 6.88 (d, 6.9 Hz, 2 H), 4.90 (t, J= 4.8 Hz, 2 H), 3.84 (t, J=» 4.6 Hz, 2 H), 3.32 (m, 
10 2H),2.72(t,J=6.9Hz,2H), 1.62(m,2H) 

IR (KBr) 3212, 2929, 1709, 1204, 1 124, 747 cm" 1 

HRMS (EI) Calculated for C22H22N4O3 (M*) 390.1692, found 390.1693. 

Example 14 

1 5 4- {3-[2-(4- Amino- l^imidazo[4,5-c]qumolin-l-yl)etn^^ acid 

trifhiOToacetate 




Part A 

Using the general method of Example 12 Part A, N,N-{bis ^-butoxycarbonyI)-l- 
20 [2^-propynyloxy)cthyl]-ltf-iiri (2.82 g, 6.04 mrnol) was 

coupled with benzyl 4-iodobenzoatc (2.25 g, 6.64 mmol) to provide 2.14 g of a mixture of 
mono-and di-BOC protected benzyl 4-[3^2-{4-airimO'lH-iimd^[4,5^]quirK)lin-l- 
yl} ethoxy)prop- 1 -ynyl]benzoate. 
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'H NMR (300 MHz, DMSO.16) 8 8.47 (d, /=7.2 Hz, , H). 8.40 (s, 1 H), 8.06 (d, /= 6 5 
^IHX 7.87-7.89 h 2 H), 7.70-7.73 (n, 2 H). 7.36-7.49 (m, 5 H), 7^3-777 (m,2H) 

535( 3 ,2H) ) 5.0(t > /M.5Hz,2H),4.40(s,2H),4.09(,y=4.5Hz,2H).,. 3 0(3,8H) 
MS (CI) for CJJH40N4O7 m/z 677 (MH*), 577, 477 * 

> PaitB 

Using the general method of Example 12 Part B, the material from Part A was 
bydrogenated to provide 1.86 g of a mixture of mono-and di-BOC protec 
ammo-ltf-umdazop,^ 

'HNMRp 00 MHz ) DMSO-d6)68^(d > /=7.1H Z ,lH), 8 .40( 8 ,lH),8.07-8.10(m. 

H),7.72-7.75(m,4HX7.01(d,/=8.4Hz,2H) > 4.94(t,y=4.7Hz.2H),3. 88 (t,y=46 
Hz, 2 H), 3.30 (m, 2 H). 2.38 (t, J= 7 3 Hz, 2 H), 1.62 (m, 2 H), 1.29 (s. 18 H) 
MS (CI) for C M H38N 4 07in/z 591 (MH*), 491, 391 
Parte 

Using the general method of Example 12 Part C, the material from Part B was 
hydrolyzed to provide 0.96 g of 4-{3-[2-(4-amino-W-mudazo[4^-c] q ninolin-l- 
yl)ethoxy]propyl}benzoic acid trifluoroacetate, m.p. 235-237°C. 

Analysis Calculated for C^N^I^O,- %C. 57. 14; %H, 4.59; %N, , , ., ,. Found . 
%C, 57.06; %H, 4.47; %N, 1 1.03 

'H NMR (300 MHz. DMSO-d6) 5 9.00-9.1 1 (bs. 2 H), 8.51 (s. 1 H), 8.37 (d, .7 - 8 4 Hz, 1 

H), 7.83 (d, /= 6.0 Hz, 1 H), 7.71-7.76 (m, 3 H), 7.55 (,/= 9.7 Hz, 1 H), 7.01 (d.7-. 8.2 

Hz, 2 H), 4.91 ( W = 5.0 Hz, 2 H), 3.84 (t, J= 4.7 Hz, 2 H), 3.32 ( W = 5.8 Hz, 2 H), 2 38 

(W=7.1Hz,2H),1.62(m,2H) 

IR (KBr) 3266, 3014, 2361, 1667, 1277, 1201. 1 142 cm"' 

HRMS (EI) Calculated for C^H^O, (M*) 390.1692, found 390.1697. 
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Example 15 

l-{2- {3-[3-{DimetbyIainmo)phenyl]piopoxy}ethyi)- 
l//-inudazo[4,5^]quinoKn-4-amine dihydrochloride 




5 Part A 

Using the general method of Example 12 Part A, except that the reaction 
temperature was raised to 80°C, N,N-(bis tert-butoxycarbonyl)- 1 -[2-(2- 
propyny loxy)ethy 1] - 1 H- imi dazo [4 , 5-c] quino lin-4 -amine (3 g, 6.43 mmol) was coupled 
with 3-iodo-W^-dimemylaniline (7.07 mmol) to provide 3.06 g of a mixture of mono 
10 protected and unprotected l-[2-({3-[3-{drme%lammo)pbenyl]pr^^ 
1 tf-imidazo[4,5-c]quinolm-4-amine. 
PartB 

Using the general method of Example 12 Part B, the material from Part A was 
hydro gena ted to provide -2.9 g of a mixture of mono Boc protected and unprotected l-(2- 
1 5 {3-[3-(dimethylajnino)phenyl}propoxy} ethyl)- 1 //-imidazo[4,5^]qumolm^amine. 
PartC 

The material from Part B was combined with hydrogen chloride/methanol (30 mL 
of 3 M) and stirred at ambient temperature for 19 hours. A precipitate was removed by 
filtration. The filtrate was concentrated under reduced pressure and the residue was 

20 dissolved in a small amount of methanol and then neutralized with concentrated 

ammonium hydroxide to pH -11. The resulting precipitate was purified by column 
chromatography eluting with 95/5/1 (Hchloromerhane/methanoVairmiOTn^ hydroxide. 
This material was combined with hydrogen chloride/diethyl ether. The resulting solution 
was concentrated under reduced pressure. The residue was triturated with diethyl ether. 

25 The resulting solid was isolated by filtration and then dried to provide 0.1 14 g of l-(2-{3- 
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dihydrochloride, m.p. 180-183°C. 

Analysis. Cakulated for C J3 H 17 N 5 O.(HCI) il .(H 2 0) 1I : %C. 54.82; %H, 6.66; %N, 13.89 
Found: «/,C, 54.60; %H, 6.50; %N, 13.66 
5 'H NMR (300 MHz, DMSCW6) 5 8.71-8.73 (bs, 2 H), 8.44 (s, 1 H), 835 (47= 7 4 Hz, 1 
H). 7.83 (d,/= 8.0 Hz, 1 H), 7.72 (t, /= 7.6 Hz, I H), 7.55 (1,7= 6.8 Hz, 1 H), 7.15 (m, 1 
H), 7.05 (m, 1 H), 6.96 (s, 1 H). 6.66 (d, J= 8.1 Hz, 1H). 4.88 ft/- 5.3 Hz, 2 H) 4 02 (t, 

/=3.7Hz,2H).3.37(t,y=6.4Hz,2H).2.94(s,6H),2.40(t,/=7.6Hz,2H),'l66( m , 
2H), ^ 

10 IR (KBr) 3426, 3138, 2928, 1693, 1 1 13 cm 1 

HRMS (EI) Calculated forC a H J7 N s O (M*) 389.2216, found 389.2217 



15 



20 



25 



Example 16 

2^thoxyme%l).l-[2^3-phenylproppxy)cdi>1]- 
l#-imidazo[4,5-«)qumolm-4-anrine Hydrochloride 




Part A 



2-{2KEmoxymefoyl).ltf-imida^[4,5-^^ (3.50 g, 12.9 mmol) 

was slowly added over a period of 20 minutes to a suspension of sodium hydride (0.67 g 
of 60% in mineral oil. 16.77 mmol) in anhydrous N^-dimethylfonnamide. The reaction 
mixture was allowed to stir for 1 hour and then l-biomo-3-phenylpiopano (2.16 mL, 14.19 
mmol) was added The reaction mixture was stirred overnight The reaction mixture was 
diluted with ethyl acetate, washed with water, washed with brine, dried over magnesium 
sulfite, filtered and then concentrated under reduced pressure. The residue was purified 
by column chromatography eluting with ethyl acetate to provide 2.38 g of 2- 
(eftoxymemylH-p^henyl^^ M a yeUow ofl 
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MS (CI) for C24H27N3O2 rn/z 390 (MH+), 346. 
PartB 

The material from Part A was combined with chloroform (50 mL) and cooled to 
0°C. 3-chloroperoxybenzoic acid (2.22 g of 57-86%) was added. After 1 hour the reaction 

5 mixture was allowed to warm to ambient temperature. The reaction mixture was 

partitioned between aqueous sodium bicarbonate and dichloromethane. The organic 
fraction was dried over magnesium sulfate, filtered and then concentrated under reduced 
pressure to provide 2Kemoxymetrryi>l-[2^3-ph^^ 
c]quinoline-5N-oxide as a brown solid. 

10 PartC 

Under a nitrogen atmosphere trichloroacetyl isocyanate (0.87 mL, 7.33 mmol) was 
slowly added to a mixture of the material from Part B and anhydrous dichloromethane (60 
mL). After 1 hour the reaction mixture was concentrated under reduced pressure to 
provide 2,2^-tricWoro-N-{2^emoxym^^ 
15 miidazo[4,5^]quinolin-l-yl} acetamide. 
PartD 

Sodium methoxide (4.79 mL of 25% in methanol) was added to a mixture of the 
materia] from Part C and methanol (30 mL). The reaction mixture was allowed to stir 
overnight and then it was concentrated under reduced pressure to provide a dark oil. The 

20 dark oil was purified by column chromatography eluting with 5% methanol in 

dichloromethane to provide a light yellow oil. The oil was treated with 1 .0 M hydrogen 
chloride to provide a white solid. The material was isolated by filtration and then dried 
overnight in a vacuum oven at 80°C to provide 0.79 g of 2-{ethoxymethyl)-l-[2-{3- 
phenyrpropoxy)emyl]^ hydrochloride as a white solid, 

25 mp. 128-134°C. Analyzed for C^aMOz ' 155 HCh ° /oC » 62 53; ° /oH * 6M > %N > 12 * 15; 
Found: %C, 62.64; %H, 6.47; %N, 1 1.91. 

'H-NMR (300 MHz, DMSCM16) 5 8.14 (or d, J=8.3 Hz, 1 H), 7.63 (dd, J=8.3, 1.0 Hz, 1 
H), 7.45 (m, 1 H), 7.24 (m, 1 H), 7.05-7.15 (m, 3 H), 6.90 (m, 2 H), 6.62 (s, 2 H), 4.80- 
4.90 (m, 4 H), 3.83 (t, J-5.4 Hz, 2 H), 3.56 (q, J=»7.0 Hz, 2 H), 3.27 (t, J=6.1 Hz, 2H), 2 31 
30 (t, J=7.6 Hz, 2 H), 1.63 (m, 2H), 1.16 (t, J-6.8 Hz, 3 H) 
IR(KBr) 3267, 3023, 1681, 1108 cm' 1 

HRMS (El) Calculated for C^isN^ (M*) 404.2212, found 404.2215. 
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25 



Example 17 

KlM[(3^orobe nZ yl)oxy] m e%l}propyl)-lir-i midaM[4>5 ^ ] ^^^ 

NH, 




CI 



PartA 

2-Emyl-2KW-inuda 2 o[4,5-c]( ni iDolb-l-yl)-l^ ol (3 . 0 & 12 . 43 ^ 
AcMoromethane (40 mL), aqueous sodium hydroxide (40 mL of 50%), 
benzyltaimchyummonium chloride (0.01 g) S^hJorobenzyl bromide (2 81 g, 13 67 
mmol) were combined and the resulting solution was stirred at ambient temperature 
ovenught Analysis by TLC (5% methanol in dicWorometbane) indicated mat the reaction 
was complete. The reaction was diluted with dicbJoxomethane (1 00 mL) and water (1 00 
mL). The layers were separated. The aqueous faction was extracted with 
dichloromethane. The organic fractions were combined, washed with brine, dried over 
magnesium sulfate and then concentrated under reduced pressure. The residue was 
punfied by flash chromatography (silica gel eluting with ethyl acetate) to provide 472 g of 
Hl-{[0^Wo ro b^l)oxy]memyl}pro Py l>l/7-i n j d ^ [4 ^ ]q ^ o&e „ , ^ 
oil. 

'H-NMR (300 MHz, DMSOd6) 5 922 (s, 1H). 8.63 (s, IB). 8.55 (d, J - 7.8 Hz, 1H) 
8.17 (dd, ./= 7.8, 1.5 Hz, 1H), 7.69 (m, 2H), 773 (dd, ./= 4.9, 1.5 Hz, 2HX 7.08(s 1H) 
7-03 (m, 1H), 5.40 (m, 1H), 4.47 (,, 2H), 3J4-4.07 (m, 2H). 2.1 1 (m, 2H), 0.88 (t. 7.3 Hz] 
3H) 

MS (CI) for Q,H M C3N 3 0 m/z 366 (MH*), 332 
PartB 

3-Chloroperoxy benzoic acid (2.84 g of 77%) was added in portions to a solution 
of the material from Part A in chloroform (60 mL). After 2 hours analysis by TLC (10% 
methanol in dichloromethane) indicated that the reaction was complete. The reaction was 
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diluted with chloroform, washed with saturated sodium bicarbonate, washed with brine, 
dried over magnesium sulfate and then concentrated under reduced pressure to provide 
crude l^l-{[(3<Morobenzyl)oxy}m^ 
PartC 

5 Ammonium hydroxide (20 mL) was added to a solution of the material from Part B 

in dichloromethanc (80 mL). Tosyl chloride (2.42 g) was added in portions. Analysis by 
TLC (5% methanol in dichloromethane) indicated that the reaction went to completion 
immediately after the addition of the tosyl chloride. The reaction mixture was diluted with 
dicWoromethane and saturated sodium bicarbonate. The layers were separated. The 

10 organic layer was washed with brine, dried over magnesium sulfate and then concentrated 
under reduced pressure to provide a light brown oil The ofl was purified by flash 
chromatography (silica gel during with 5% methanol in dicUoromethane) to provide an 
off-white gooey solid. This material was purified by flash chromatography (silica gel 
eiuting with 5% methanol in dichloromethane) to provide a pinkish-white solid. This 

1 5 material was further purified by flash chromatography (silica gel eiuting with ethyl 
acetate) to provide -1.0 g of l-(l-{[(3^Worobenzyl)oxy]methyl}propyl>l^ 
c]q^olm-4-amine as an off-white solid, m.p. 60-62°C. Analysis: Calculated for 
CuHuC&W> Ya H 2 0: %C, 65.41: %H, 5.62; %N, 14.54; Found: %C, 65.5; %H, 5.62; 
%N, 14.61. 

20 *H-NMR (300 MHz, DMSO-d6) 6 8.37 (s, 1H), 8.19 (d, J=» 8.3 Hz, 1H), 7.62 (dd, 7= 83, 
1.5 Hz, 1H), 7.43 (dt,/- 8 J, 1.5 Hz, 1H), 7.18-7.28 (m, 3H), 7.09 (m, 1H), 6.52 (br s, 
2H), 5.24 (m, 1H), 4.48 (s, 2H), 4.01 (doV= 10.5, 6.6 Hz, 2H), 3.92 (dd, J= 10.3, 4.4 Hz, 
2H), 2.10 (quintet, J - 7.3 Hz, 2H), 0.88 (t, 73 Hz, 3H) 
MS (CI) for C21H21CIN4O m/z 381 (MH*), 185 
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Example 18 
trifluoroacetate 




Part A. 



Under a nitrogen atmosphere, N,N-(bis ^-butoxycarbonyl>H2-(2- 
P^yl^emyq-l^d^^j^^^^^^ lJn 
famine (0.39 mL, 2.79 mmol)) and anhydrous acetonitnle (. 0 mL) we* combined 
Toe resulting solution was heated to 8<*C. As the reaction was heating, 2-iodoamline 
(0.26 mL, 1.18 mmol). copper (I) iodide (0.012 g) and 

^bisCtriphenylphospbine^anadiun^ (0.023 g) were added. The reaction mixture 
was heated at 80<C overnight Tnc acetonitrile was removed under reduced pmssurc ami 

Achlorometbane) to provide 0.47 g of N^is ^-butoxycaAonyD-l^-^^ 

anunopheny^^-ynyqoxyJethyD- W-imidazot^qumolm^amine as a brown 
soKrf 



80Hd 
I 



H-NMR (300 MHz, DMSO-d6, 5 8.47 ft J - 3.6 Hz, 1H), 837 (s, 1H), 8.10 ft J = 
9.6 Hz. 1H), 7.75 (m, 2H), 7.04 (t,./- 72 Hz, 1H), 6.80 (m, 1H). 6.65 «W= 83 Hz, 1H) 
1 31 M SH^ ^ 1H) ' 44 ^ (8 ' 2H >» 408 ( t - / = 4 »Hz,2H). 
PartB 

Catalyst (5% platinum on carbon) was added to a solution of N,N-(bis tert- 
bu to xycarbonyO-H2- { [3^-anm,ophenyI) pi op-2- y n y ^ 

cjqun.lin^andne in methanol. Tie mixture was hydrogenatcd on a Pazr apparatus at 50 
ps. (3.5 Kg.cm ) overnight The reaction mixture was filtered tough a layer of Celite® 
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filter aid and the filter cake was washed with additional methanol The filtrate was 
concentrated under reduced pressure to provide an off-white solid. This materia] was 
purified by flash chromatography (silica gel eluting with dichlorome thane, then with 1% 
methanol in dichloromethane, then with 2% methanol in dichloromethane and finally with 
5 3% methanol in dichloromethane) to provide -0.25 g of N,N-(bi3 terf-butoxycarbonyl)- 1 - 
{2-[3^2-aimnophrayl)propoxy]ethYty as alight 

yellow oil. 

'H-NMR (300 MHz, DMSO-d6) 6 8.23 (dd, J= 8.4, 0.9 Hz, 1H), 8.16 (dd, 7= 8.4, 0.9 
Hz, 1H), 7.97 (s, 1H), 6.96 (di, J- 7 J, 1.6 Hz, 2H), 6.87 (dd, J= 7.5, 1.4 Hz, 1H), 6.62 
10 (dt, 73, 1.0 Hz, 1H), 6.57 (dd\J= 83, 1.1 Hz, 1H), 529 (s, 1H), 4.71 (t, J= 53 Hz, 
2H), 3.91 (t, J= 5.1 hZ, 2H), 338 (t, /=» 6.0 Hz, 2H), 239 (t, /= 7.4 Hz, 2H), 1.76 (m, 
2H),1.41(bra,18H) 

MS (CI) for C 3 ,H 39 N 5 0j m/z 562 (MH*), 462, 362, 229 
PartC 

15 A solution of the material from Part B in anhydrous dichloromethane (4 mL) was 

added with stirring to a solution of trifhioroacetic acid (2mL) and anhydrous 
dichloromethane (2 mL) which had been cooled to 0°C. The reaction mixture was kept in 
an ice bath for about 2 hours and men it was allowed to warm to ambient temperature. 
The reaction rnixture was stirred at ambient tenrperature overnight The volatiles were 

20 removed under reduced pressure to provide a pink oil. The oil was dissolved in ethyl 
acetate (~ 3mL) and triethylamine (~ 1 mL) was added dropwise. The rnixture was 
allowed to stir for about an hour. The resulting precipitate was isolated by filtration to 
provide 0.13 gof !-{2-[3^2-ainmopheTiyl)pTopox 

amine trifluoroacetate as a white solid. Analysis: Calculated for C21H23N5O * CiK^O^ 
25 %C, 58.10; %H, 5.09; %N, 14.73; Found: %C, 57.78; %H, 4.97; %N, 14.59. 

'H-NMR (300 MHz, DMSO-d6) 5 8.87 (or a, 1H), 8.49 (s, 1H), 836 (d, J» 7.8 Hz, 1H), 
7.83 (d, J - 83 Hz, 1H), 7.72 (t, /= 73 Hz, 1H), 7 56 (t, /=» 7.6 Hz, 1H), 6.81 (t, 7.6 
Hz, 1H), 6.51 (m, 2H), 6.32 (t, J- 6.8 Hz, 1H), 4.90 (t, J = 4.6 Hz, 2H), 3.85 (t, J= 4.9 
Hz, 2H), 333 (t, J= 6.1 Hz, 2H), 2.22 (t, J- 73 Hz, 2H), 1 .55 (m, 2H) 
30 IR(KBr)3414, 3335,3253,3019, 1738, 1202, 1185, 1131 cm- 1 

HUMS (El) Calculated forC^HaNsO (M*) 361.1903, found 361.1903 
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Example 19 

4-{[2<4-Ammo-l#^^ 



5 




Part A 

a^l/f-ImidazoH^J^olin-l-ylJethanol (1.5 g, 7.0 mmol) was added to a 
stirring mixture of a-bromo^-tolunitrile (1.79 g, 9.1 mmol), sodium hydroxide (20 ml, 

10 50%), cKchloromethane (20 ml), and beiizyltrimemylanmiomum chloride (0.06 g, 0J 

mmol). Hie reaction was mamtained for 18 hours and then diluted with dichloromethane 
(20 ml) and water (20 ml). The two phases were separated and the aqueous traction was 
extracted with additional dichloromemane. The organic fractions were combined, washed 
withwatcr, dried (MgS0 4 ), filtered, and concentrated. The residue was purified by flash 

15 column chromatography (silica gel, 9/1 mchloromethane/methanol) to provide 1 .8 g of ^ 
{[2^1/f-iimd^[4,5^]qu^ 

l HNMR(500 MHz, DMSO^) 5 9.22 (s, 1H), 8.41 (s, 1H), 8.40 (d, J=l.l Hz, 1H), 8.17 
(dd, J=8.3,1.2 Hz, 1H), 7.72 (dt, J=7.6,1.3 Hz, 1H), 7.66 (dt, 1=7.6,1.3 Hz, 1H), 7.63 (d, 
J=8. 3 Hz, 2H), 7.25 (d, J=8.2 Hz, 2H), 4.97 (t, J=5.1 Hz, 2H), 4.53 (s, 2H), 3.97 (t, J=5.5 
20 Hz,2H); 

MS (CI) m/c 329 (M+H). 
PartB 

3<3noroperoxytxrnzoic acid (1.6 g, 5.5 mmol, 60% by weight) was slowly added 
to a solution of 4-{2^Lff-mridazo[4,5^]qumoh^ ( L8 & 

25 5.5 mmol) in chloroform (50 ml). The reaction was maintained overnight and then 
sequentially washed with saturated sodium bicarbonate (200 ml), water (2 X 100 ml), 
dried (MgS0 4 ), filtered, and concentrated to provide 1.4 g of l-{2-[(4- 
cyanoberr2yl)oxy]emyi}^^ 
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Trichloroacetyl isocyanate (0.73 ml, 6.1 mmol) was added dropwise to a solution 
of 1 - {2-[(4-cyanoberizyl)oxy]ct}ryl} (1.4 g, 4.1 

mmol) and dichJororaethane (25 ml). The reaction was maintained overnight and men 

5 concentrated. The resulting red solid was dissolved in methanol (1 00 ml) and sodium 
methoxide (4 ml, 25% in methanol) was added dropwise. The reaction was maintained 
overnight The crude product formed as a precipitate and was isolated by filtration. 
Purification of the solid by recrystallization (isopropyl alcohol) followed by flash column 
chromatography (silica gel, 9/1 mcrdoromethane/methanol) provided 1.0 g of 4-{[2-{4- 

10 airuiKHl//4midazG[4,5-c]quinofo^ as a white solid, nxp. 

238.1-2392 °C. 

! H NMR (300 MHz, DMSO-d*) 6 8.19 (s, 1H), 8.07 (dd, J=*.2,1.0 Hz, 1H), 7.67 (d, J=8.4 
Hz, 2H), 7.62 (dd, J=8.4,l.l Hz, 1H), 7.43 (dt, J-7.6,13 Hz, 1H), 7.30 (d, J=8.4 Hz, 2H), 
7.21 (dt, J-7.6, 1.3 Hz, 1H), 6.56 (s, 2H), 4.86 (t, J=5.1 Hz, 2H), 4.55 (s, 2H), 3.93 (t, 
15 J=5.1Hz,2H); 

IR(KBr) 3456, 3285, 31 17, 3069, 2228, 1637, 1583, 1526, 1481, 1397, 1372, 1353, 1252, 
1097,884,822,760 cm* 1 ; 

MS (EI) m/e 343.1440 (343.1433 Calculated for C20H17N5O); 
Analysis: Calculated for C20H17N5O: %C, 69.96; %H, 4.99; %N, 20.39. Found: %C, 
20 70.09; %H, 4.90; %N, 20.1 6. 

Example 20 

2-(Emoxymemyl>l-(2-{[6^4-pherrylbutoxy)hexyl]o^}e% 
' lJ^-rrmdazo[4^]qumomie^aniine 

25 
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Part A 

A solution of 2-[2^e(hoxymetiiyl)-lH-W (1-0 g, 

v 3.7 mmol) in N^-dimctfaylfonnaniido (20 ml) was added dropwise to a suspension of 
sodium hydride (0. 1 9 g of a 60% dispersion in rninoral oil, 4.8 mmol) in N,N- 

5 dimetbylfonnarnide (1 0 ml). The reaction was maintained for 45 minutes followed by the 
dropwiso addition of {4-[(6-bromohcxyI)oxy ]huty I } benzene (1.6 g, 5.1 mmol). The 
reaction was stirred overnight at room temperature and then partitioned between ethyl 
acetate and water. The two phases were separated and the aqueous traction was extracted 
with additional ethyl acetate. The organic fractions were combined, washed with water, 

10 dried (MgSOO, filtered, and concentrated. The crude product was purified by flash 
column chromatography (silica gel, 4:1 ethyl acetatc/hexanes) to provide 0.81 g of 2- 
(ethoxymethy I> l-(2- { [6H4-phenylbutoxy)hexyi] oxy } ethy 1> 1 ^imidazo[4,5^]quirK>line 
as a brown oil. 

15 PartB 

3-ChJdroperoxybenzoic acid (0.47 g, 1 .6 mmol, 60% by weight) was slowly added 
to a solution of 2^emoxyme%l>l^-{[6H4-pheriylbutoxy)riexyl]o 
midazo[4,5^]quinoline (0.81 g, 1.6 mmol) in chloroform (15 ml). The reaction was 
maintained overnight and then sequentially washed with saturated sodium bicarbonate and 
20 water, dried (MgSO^, filtered, and concentrated to provide 0.7 g of 2-(ethoxymethyl)-l - 
(2-{[6^4-phenylbutoxy)hexyl]oxy^ 83 m 

orange solid. 

PartC 

25 TrichloToacetyl isocyanate (0.25 ml, 2. 1 mmol) was added dropwise to a solution 

of2^ethoxymeThyl)-H2-{[6^ 

c]qumolin-5N-oxide (0.7 g, 1.4 mmol) and dichloromethane (20 ml). The reaction was 
maintained for 2 hours and sodium methoxide (2.5 ml, 25% in methanol) was added 
dropwise. The reaction was maintained overnight The mixture was filtered and the 
30 filtrate concentrated Purification of the filtrate by flash column chromatography (silica 
gel, 97:3 ethyl acetate/methanol) provided 0.22 g of 2^ethoxymethyl>l-(2-{[6-(4- 
pherrymutoxy)hexyl]oxy}emyl)-l/f-irmd as a colorless oil. 
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'H NMR (300 MHz, DMSO-d,) 5 8.10 (d, J=7.9 Hz, 1H), 7.62 (d, J-7.9 Hz, 1H), 7.43 (t, 
J=7.3 Hz, 1H), 7^8-7.12 (m, 6H), 6.55 (s, 2H), 4.79 (broad s, 4H), 3.82 (t, J=5.3 Hz, 2H), 
3.55 (q, J-7.0 Hz, 2H), 3.33-3.22 (m, 6H), 2.56 (t, J=7.2 Hz, 2H), 1.62-1.33 (m, 8H), 1.18- 
1.10 (m,7H); 

MS (EI) m/e 518.3263 (518.3256 Calculated farCaiHotfcQi); 
Analysis: Calculated for CuHgNiOb: %C, 71.78; %H, 8.16; %N, 10.80. Found: %C, 
71.20; %H, 8.39; %N f 10.68. 



Example 21 

l-{2-[3^enzyIoxy)propo^ 
amine 




A solution of 2-{2-<etoo;^ethy0-l/f-i^ (i.o g, 

3.7 mmol) in N,N-dimemylformarnide was added dropwise to a suspension of sodium 
hydride (0.19 g of a 60% dispersion in mineral oil, 4.8 mmol) in N,N-toemylforniamide 
(20 ml). The reaction was maintained for 2 hours followed by the dropwise addition of 
benzyl 3-bromopropyl ether (0.72 ml, 4.1 mmol). The reaction was stirred overnight at 
100°C, quenched by pouring over ice, and extracted with ethyl acetate. The organic 
fractions were washed with water, dried (MgS0 4 ), filtered, and concentrated. The crude 
product was purified by flash column chromatography (silica gel, 4:1 ethyl 
acetate/hexanes) to provide 0.45 g of l-{2-[3^enzyloxy)pTopoxy]ethyl}-2- 
(ethoxymethyl)- 1 //-umdazo^^-cjquinoline as a brown oil 

1 - {2-[3^nzyloxy)pTopoxy]ethyl} -2-(ethoxymethyl)- 1 J/-imidazo[4,5-c]qumoline 
was converted to l-{2-{3-(b<mzyloxy)propoxy]etoyty^^ 

c]qumohV4-auiine using the general methods described in Parts B and C of Example20. 
Purification by flash column chromatography (silica gel, 95/5 ethyl acetate/methanol) 
provided the desired product as a colorless oil. 
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l E NMR (300 MHz, DMSO^) 5 8.1 1 (dd, J=8.2,0.8 Hz, IH), 7.62 (dd, J=8.3, 12 Hz, 
IH), 7.44 (dt, J~7.6,12 Hz, 1H), 7J2-7.19 (m, 6H), 6.56 (s, 2H), 4.85-4.77 (m, 4H), 4.26 
(a, 2HX 3.84 (t, J=5.4 Hz, 2H). 334 (q, J-7.0 Hz, 2H), 3.40 (t, J=62 Hz, 2H), 326 (t, 
J=62 Hz, 2H), 1.63 (pentet, J-6.3 Hz, 2H), 1.15 (t, J-7.0 Hz, 3H); 
5 U C NMR (125 MHz, DMSO-d*) 8 152.0, 149.5, 145.2, 138.5, 133.3, 128.1, 127.4, 127.3, 
126.8, 126.3, 126.25, 121.0, 120.6, 114.8, 71.8, 69.0, 67.5, 66.3, 65.4, 64.4,45.4, 29.4, 
14.9; 

IR(KBr) 3305, 174, 2970, 2925, 2864, 1633, 1583, 1533, 1481, 1437, 1386, 1099, 754, 
737, 698 cm 1 ; 

10 MS (EI) m/e 434.2318 (4342317 Calculated for C25H30N4O3). 

Example 22 
l-[2^3-Phenylpropoxy)cthylH 

15 




According to the general method of Example 20 (Parts A-C), 2-{l//-imidazo[4> 
c]quinolin-l-yl)ethanol and (3-brcrnopropyl)benzene were combined to provide l-[2-{3- 

20 phenylpropoxy)emyl]-l//-imidaz^ as a white solid. 

*H NMR (300 MHz, DMSO-d^) 8 8.17 (s, IH), 8.12 (d, J-72 Hz, IH), 7.64 (dd, J=8.3,1.0 
Hz, IH), 7.45 (m, IH), 724 (m, IH), 7.16-7.08 (m, 3H), 6.92-6.89 (m, 2H), 6.60 (s, 2H), 
4.81 (t, J-5.1 Hz, 2H), 3.82 (t, J=5.1 Hz, 2H), 329 (t, J=6.1 Hz, 2H), 2.38 (m, 2H), 1.63 
(m, 2H), 1 .56-125 (m, 8H), 0.88 (t, J-72 Hz, 3H); 

25 ,3 CNMR (75 MHz, CDCh) 8 151.5, 144.9, 142.6, 141.4, 132.6, 128.3, 1282, 127.4, 
127.1, 125.8, 1222, 119.8, 115.4,70.4, 68.6, 47.6, 32.0, 30.9; 
MS (EI) m/e 347.1 882(347.1 872 Calculated for C21H22N4O). 
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Example 23 

H2-{[3^3,4-DmiethylphenyI)-2-propynyl]oxy}efliyl> 
li/-imidazo[4,5^1quiriolin-4- amine 




Under a nitrogen atmosphere, l-[2^2-propynyloxy)e%i]-l/f-miidazo[4,5- 
c]quim>lm^aminc (0.5 g, 1 .9 mmol), copper (I) iodide (0.036 g, 02 mmol), 4-iodo-ortho- 
xylene (0.5 g, 2.1 mmol) and pyrrolidine (10 mL) were combined and stirred at ambient 
temperature. Dichlorobis(tripheny^ (0.066 g, 0.1 mmol) was added 

10 and the reaction mixture was stirred at ambient temperature for 1 hour. Analysis by TLC 
(30% methanol in chloroform) indicated that starting material was still present The 
reaction mixture was heated at 65°C overnight The pyrrolidine was removed under 
reduced pressure. The resulting residue was triturated with dichloromethane containing 
methanol. The insoluble material was isolated by filtration and men recrystallized from 

15 toluene (40 mL) to provide 0.1 g of K2-{[3^3,4Klimcthylphenyl)-2-propynyl]oxy}ethyl> 
lH-unidazo[4,5^]quinolin^aniine as a solid, m.p. 214-216°C. Analysis: Calculated for 
C23HnN 4 0: %C, 74.57; %H, 5.99; %N, 15.12; Found: %C, 74.24; %H, 5.98; %N, 15.08. 
! H-NMR (300 MHz; DMSO-d*) 5 (ppm) 8.167(s,lH), 8.1 12(d r N73Hz,lH), 
7.628(oV-83Hz,lH), 7.44(U=7.3Hz,lH), 7^32(tjNS.8Hz > lH), 7.078(dy=7.8Hz,lH), 

20 7.024(s,lH), 6.952((U-7.9Hz J iH), 6.586(5,211), 4.849(t^5Hz^H), 4.365(s,2H), 
4.015(U=5.6Hz,2H), 2.197(jUH), 2.159(s,3H). 

Examples 24 - 27 

The compounds in the table below were prepared according to the synthetic 
25 method of Reaction Scheme I above using the following general method. 
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2 -{4- Amino- 1 //-iimdazo[4,5-c]quiiiolin- 1 -yl)-2-ethylethanol (25 mg) was placed 
in a 2 dram (7.4 mL) viaL Sodium hydride (1 .75 eq of 60% in mineral oil) and N,N- 
dmethylformamide (1 mL) were added. The vial was placed on a sonicator for about 1 0 
minutes at ambient temperature to allow the alkoxide to form. The halide (1.75 eq) was 

5 added and die vial was placed back on the sonicator for about 30 to 60 minutes at ambient 
temperature. The reaction mixture was analyzed by LC/MS to confirm the formation of 
the desired product The reaction mixture was purified by semi-preparative HPLC The 
semi-prep HPLC tractions were analyzed by LC-APCI/MS and the appropriate tractions 
were combined and lyophilized to provide the trifluoroacetate salt of the desired product, 

10 which was confirmed by accurate mass and ] H NMK The table below shows the structure 
of the tree base and the theoretical mass (TM) and the measured mass (MM). 



Example 


Structure of the Free Base 


Purification 


Mass Measurement 


# 




Method 


(Da.) 


24 




A 


TM- 346.1794 
MM -346.1795 


25 




A 


TM = 360. 1950 
MM - 360.1955 
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Example 
# 


Stnictuie of the Free Base 


Purification 
Method 


Mass Measurement 
(Da.) 


26 


3 


A ^ 


TM =414.1667 
MM = 414.1678 


27 


Br 


A 


TM ■> 424.0899 
MM = 424.0902 



Examples 28 - 41 

The compounds in the table below were prepared according to the synthetic 
method of Reaction Scheme I above using the following general method. 
5 The 4-amino- 1 J/-miidazo[4^]quinolin- 1 -yl alcohol (25 mg) was placed in a 2 

dram (7.4 mL) vial. Sodium hydride (1 .2 eq of 60% in mineral oil) and N,N- 
dmiemylformamide (1 mL) were added. The vial was placed on a sonicator for about 1 
hour at 50°C to allow the alkoxide to form. The halide (1.2 eq) was added and the vial 
was placed back on the sonicator for about 1 to 2 hours at 50°C. The reaction mixture 

10 was analyzed by LC/MS to confirm the formation of the desired product The reaction 
mixture was purified by semi-preparative HPLC. The semi-prep HPLC fractions were 
analyzed by LC-APCI/MS and the appropriate fractions were combined and lyophilized to 
provide the trifluoroacetate salt of the desired product, which was confirmed by accurate 
mass and ! H NMR. The table below shows the structure of the free base and the 

15 theoretical mass (TM) and the measured mass (MM). 
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Example 


ouuciurc oi mc rrce Dasc 


l LULL itauuu 


Lvinoo ivi r<i ni n ciiivii t 


# 




Method 


(Da.) 


28 


i 


A 


TM- 394.1794 
MM -394.1791 


29 


'' V 

V 

a 


A 


TM- 428.1404 
MM = 428.1396 


30 




A 


TM = 428.1404 
MM =428.1397 


31 


NH, 

" > 


A 


TM- 408.1950 
MM =408.1956 
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Example 


Structure of the Free Base 


Purification 


Mass Measurement 


# 




Method 


(Da.) 


32 


XJL > <T\ 

P 


A 


TM = 408.1950 
MM =408.1956 


33 


NH, 


A 


TM = 346.1794 
MM =346.1791 


34 


u V- 

\ 

CI 


A 


TM = 380.1404 
MM -380.1399 


35 


cr 


A 


TM- 380.1404 
MM =380.1399 
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Example 
# 


Structure of the Free Base 


Purification 
Method 


Mass Measurement 
(Da.) 


36 




x A 


TM = 360.1950 
MM =360.1942 


37 


p 


A 


TM = 360.1950 
MM -360.1941 


38 


NH 2 

V 

o 


A 


TM = 380.1404 
MM =380.1400 


39 


NH, 

V 


A 


TM- 371.1746 
MM -371.1751 
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Example 
# 


Structure of the Free Base 


Purification 

Method 


Irln jj lvlMUUI CIQCQi 

(Da.) 


40 




A 


TM = 380.1404 
MM =380.1398 


41 


\ 

— o 


A 


TM = 376.1535 
MM -376.1536 



Examples 42 - 88 

The compounds in the table below were prepared according to the synthetic 
5 method of Reaction Scheme I above using the following general method. 

The 4-aiimio-l//-umdazo[4 > 5-c]quinolin-l-yl alcohol (25 mg) was placed in a 2 
dram (7.4 mL) vial. Sodium hydride (1 .2 eq of 60% in mineral oil) and N,N- 
dhnemylfonnamide (1 mL) were added. The vial was placed on a sonicator for about 15 
to 30 minutes at ambient temperature to allow the alkoxidc to form. The halide (1 .2 eq) 
1 0 was added and the vial was placed back on the sonicator for about 1 5 to 1 20 minutes at 
ambient temperature. The reaction mixture was analyzed by LC/MS to confirm the 
formation of the desired product The reaction mixture was purified by semi-preparative 
HPLC. The semi-prep HPLC fractions were analyzed by LC-APCI/MS and the 
appropriate fractions were combined and lyophilized to provide the trifluoroacetate salt of 
1 5 the desired product, which was confirmed by accurate mass and ! H NMR. The table 
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below shows flic structure of the free base and the theoretical mass (TM) and the measured 
mass (MM) or nominal mass (NM). 



Example 
# 


Structure of the Free Base 


Purification 
Method 


Mass Measurement 
(Da.) 


42 




A 


TM- 318.1481 
MM = 318.1482 


43 


NH, 

oik 

°~k 

o \ 


A 


TM- 328.1535 
MM = 328.1534 


44 


NH 2 


A 


TM = 377.1488 
MM = 377.1487 


45 


CCk 


A 


TM- 430.1617 
MM = 430.1614 
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Example 
# 


Structure of the Free Base 


Purification 
Method 


Mass Measurement 
(Da.) 


46 


t 

N 


A 


TM = 371.1746 
MM = 371.1746 


47 


NH 2 


A 


TM=» 380.1404 
MM = 380.1394 


48 




A 


TM = 430.1617 
MM -430. 1613 


49 


jocv 


A 


TM = 360.1950 
MM = 360.1949 
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Example 
# 


Structure of the Free Base 


Purification 
Method 


Mass Measurement 
(Da.) 


50 


fib 

9 


A 


TM * 346.1794 
MM = 346.1781 


51 


Or V 

o 


A 


TM = 363.1331 
MM = 363.1324 


52 


NHj 

\ 

CI 


A 


TM = 366.1247 
MM = 366.1243 


53 


NH, 

Crv 

CI 


A 


TM = 400.0858 
MM = 400.0856 



89 



WO 02/46189 



PCT/US01/46581 



Example 


Structure of the Free Base 


i unrjeauon 


Mass Measurement 


# 




\ArthnA 
iVicUQCXJ 


(Da.) 


54 


1 I > 

u v 


A 


TM » 364.1331 






Mm — Jo4.1352 










55 


NH 2 

XX} - 


A 


TM- 405 J 801 






MM = 405.1794 










56 


O N-O" 


A 


TM= 377.1488 
MM = 377.1490 


57 




A 


TM- 391.1644 
MM = 391.1637 
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Example 


Stracturc of the Free Base 


Purification 


Mass Measurement 


# 




Method 


(Da.) 


JO 


IN IT— 


A 










MM = 391.1637 










0 






59 


NH 2 


A 


TM- 360.1950 




Ix n > 




MM = 360.1938 


















?1 






60 




A 


™- 394.1560 




1 T L 




MM = 394.1558 


















V 








a 






61 


NH^ 


A 


TM= 394.1560 








MM = 294.1557 
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Example 


Structure of the Free Base 


Purification 


Mass Measurement 


# 




Method 


/TV. \ 

(Da.) 


62 


a 


A 


TM = 428.1 171 
MM » 428.1 159 


63 




A 


TM = 428.1824 
MM -428.1826 


64 


JUC> 

(iT t 

o 

N 


A 


TM~ 385.1903 
MM = 385.1904 


65 




A 


TM- 385.1903 






MM = 385.1897 
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Example 


Structure of the Free Base 


Purification 


Mass Measurement 






Method 


(Da.) 


66 




A 


TM = 418.2005 
MM = 418.2013 


67 




A 


TM = 388.2263 
MM = 388.2257 


68 


NH, 

IT) 

(XV 

Q 


A 


TM* 3 400.1511 
MM = 400. 1507 


69 




A 


TM = 382.1794 
MM = 382.1788 
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Example 
# 


Structure of the Free Base 


Purification 
Method 


Mass Measurement 
(Da.) j 


70 


or N \ 

0 


A 


TM = 332.1637 
MM = 332.1641 


71 




A 
A 


TM = 390.1692 
MM = 390.1697 


























72 




A 


TM- 346.1794 
MM = 346.1791 


73 


XX N > 

v 

a 


A 


TM = 366.1247 
MM = 366.1241 
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Example 


Structure of the Free Base 


Purification 


Mass Measurement 


# 




Method 


(Da.) 


74 


NH, 


A 


TM = 400.151 1 
MM -400.1512 


1 75 


^2 


A ; 


TM = 346.1794 
MM - 346.1799 


76 




A 


TM- 360.1950 
MM -360.1953 
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Example 



77 



Structure of the Free Base 




Purification Mass Measurement 
Method (Da.) 



TM 2 * 360. 1950 
MM = 360.1941 




TM- 414.1667 
MM =» 414.1670 



79 




TM= 452 
NM[M+H] +! -453 
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Example 


S tructure of the Free Base 


Purificaticra 


Mass Measurement 


# 




Method 


(Da.) 


80 


CO/ 

o 


A 


TM - 360 
NM[M+Hf l =361 


81 


JJCV- 

ca 

U 


A 


TM«= 360 
NM [M+H] +l - 361 


82 


NH 2 

CO! 

o 


A 


TM = 374 
NM [M+H] +l = 
375.2 


83 


NH 2 


B 


TM = 379.1281 




cf 




MM = 379.1278 
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Example 
# 


Structure of the Free Base 


Purification 
Method 


Mass Measurement 
(DO 


84 


S 


B 


TM = 348.1586 " 
MM = 348.1 588 


85 




B 


TM~ 362.1743 
MM = 362. 1736 


86 


NH 2 

s 


B 


TM = 362.1743 
MM = 362. 1748 
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Example 


Structure of the Free Base 


Purification 


Mass Measurement 


# 




Method 


(Da.) 


R7 
0/ 


xX s > 

(J U o 

N 


B 


TM = 373 1539 
MM = 373. 1546 


88 


NR, 

1X N > 


B 


TM- 373.1539 
MM = 373.1543 



Examples 89 - 96 

The compounds in the table below were prepared according to the synthetic 
5 method of Reaction Scheme V above using the following general method. 
2<4-Arnmo-2-buty!^,7^ 
(25 mg) was placed in a 2 dram (7.4 mL) vial. Sodium hydride (1 .2 eq of 60% in mineral 
oil) and N^-dimethylfonnamide (1 mL) were added. The vial waa placed on a sonicator 
for about 1 5 minutes at ambient tcinperatnre to allow the alkoxide to form. Thehalide 
10 (1.2 eq) was added and the vial was placed back on the sonicator for about 15 rninutes at 
ambient temperature. The reaction mixture was analyzed by LC/MS to confirm the 
formation of the desired product The reaction rnixture waa purified by semi-preparative 
HPLC. The semi-prep HPLC fractions were analyzed by LC-APCI/MS and the 
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appropriate fractions were combined and lyophilized to provide the trifluoroacetate salt of 
the desired product , which was confirmed by accurate mass and 'H NMR. The table 
below shows the structure of the free base and the theoretical mass (TM) and the measured 
mass (MM). 



Example 
# 


Structure of the Free Base 


Purification 
Method 


Mass Measurement 
(Da.) 


89 




B 


TM=> 412.2030 
MM =-412.2023 










90 




B 


TM » 392.2576 
MM = 392.2575 


91 




B 


TM = 446.2293 
MM = 446.2287 
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example 


oirucujxc oi mo rice xjooo 


runn canon 


Mass Measurement 


u 




Metbod 


(Da.) 


92 


NH, 

6.. 


B 


TM = 446.2293 
MM = 446.2288 


93 


Y 

ill 

KJ 


B 


TM = 403.2372 
MM = 403.2365 


94 


NH, 

N 


B 


TM =■ 403.2372 
MM = 403.2370 


95 


NH 2 


B 


TM = 434.3046 








MM = 434.3047 
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otructure or tne rree Base 


Purification 
Method 


Mass Measurement 
(Da.) 


96 




B 


TM = 409.21 14 
MM = 409.21 17 



10 



15 



Examples 97 - 100 

The compounds in the table below were prepared according to the synthetic 
method of Reaction Scheme m above using the following general method 

A 1 mL portion of a solution prepared by dissolving 0.5 g of H4-amino-Ii/- 
imidazo[4,5-c]qumol^ in N^rmethylfdniiarnide (20 mL) was added 

to a 2 dram (7.4 mL) glass vial containing the phenol (2 eq.). Tripheny rphospfaine (54 mg, 
2 eq.) dissolved in N^^emylformamide (1 mL) was added to the vial. The resulting 
slurry was sonicated to dissolve the phenol. Diethyl azodicarboxylate (36 mg, 2 eq.) was 
added neat The reaction mixture was sonicated for about 30 minutes and then shaken 
overnight at ambient temperature. The reaction mixture was purified by semi-preparative 
HPLC usingMethod A. The compounds of Examples 99 and 100 were provided as the 
trifluoroacetate salts The products were confirmed by accurate mass and l H NMR. The 
table below shows the structure of the free base and the theoretical mass (TM) and the 
nominal mass (NM). 



Example # 


Structure 


Mass Measurement 


97 


(J V * 

O I 

O 


TM = 343 
NM[M+H] +I = 344 
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Example # 


Structure 


Mass Measurement 


98 


N 


TM = 384 
NM[M+H] +, = 385 


99 


NH 2 


TM-348 
NM[M+H] +, -349 


100 


NH 2 


TM = 430 
NM[M+H] +, =431 



Examples 101 - 104 
The compounds in the tabic below were prepared according to the synthetic 
5 method of Reaction Scheme ID above using the following general method 

A 1 mL portion of a solution prepared by dissolving 0.5 g of 2<4-anuno-ltf- 
iimdazo[4,5^]qumolm-l-ylH in N^-dimethylformamide (20 mL) was 

addWtoa4diam(15mL)gla8Svialcontamm Triphenylphosphine 
(51 mg, 2 eq.) dissolved in N^-<iimethylformamidfi (1 mL) was added to the viaL Diethyl 
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10 



a^carboxylate (34 m 6 2 cq.) was added neat The .suiting solution was sonicated for 
about 2 minutes and then shaken overnight at ambient temperature. Analysis by HPLC 
mdrcated that the reaction was not complete. The solvent was removed under vacuum. 
The resulting ofl was dissolved b 1 of tetrahy*ofuran con^ 
(2 eq.). Ehethyl azodicarboxylate (2 eq.) was added neat The reaction mixture was shaken 
at amb,ent temperature overnight Analysis by HPLC indicated that the reaction was 
complete. The reaction mixture was purified by semi-preparative HPLC using Method B 
The serm-prep HPLC fractions were analyzed by LC-APCI/MS and the appropriate 
fractions were combined and lyopbilized to provide (he trifluoroacctate salt of the desired 
product which was confirmed by accurate mass and 'H NMR. The table below shows the 
structure of the free base and the theoretical mass (TM) and the nominal mass (MM) 



Example # 


Structure of the Free Base 


Mass Measurement 


101 


o 

Q 


TM = 398 
NM[M+Hf ! = 399 


102 


nhT - — 

0 / 

O 


TM = 357 
NM[M+H] +I = 358 
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Example # 


Structure of the Free Base 


Mass Measurement 


103 


NH 2 






/ 


TM-444 




NM[M+H] 4, =445 


104 










TM = 389 
NM[M+H] M «390 




0^ 





Example 105 
1 ^2-Phmoxyethyl)-l/f-iiri 

5 2^4-Ainmo-lJf-iinidaro^^ (25 mg, 0.108 mmol) and 

N,N^etrrylformanride (1 mL) were combined- Phenol (12 mg, 0.130 mmol) and 
tripheuylphosphine (34 mg, 0.130 mmol) were added and the resulting slurry was 
sonicated for about 1 minute. Diethyl azodicarboxylate (23 mg, 0.130 mmol) was added 
and the reaction rnixture was shaken at ambient temperature for 24 hours. Analysis by 

10 LC-MS showed that a major amount of starting material remained. An additional 

equivalent each of phenol, triphenytphosphine and diethyl azodicarboxylate were added. 
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The reaction mixture was sonicated for 30 minutes. After 1 hour analysis by LC-MS 
showed product The solvent was removed and the residue was purified by semi- 
preparative HPLC using Method A. Mass Measurement TM - 304, NM[M+Hf ' = 305. 

Example 106 

MO-Phenaxym^ 



10 



15 




2<4-Am a o-lH-hmd^[4^] q ^^i.yfy.2^i eaaiMl (50 mg, 0.195 mmo!) 
and N.N^nmemylfonmmide (2 mL) wcio combined. Phenol (37 mg. 0.390 mmol) and 
triphenytohosphine (102 mg) were added followed by diethyl azodicarboxylatc (67 mg, 
0.390 mmol). The resulting solution was sonicated for 1 hour. Analysis by LC-MS 
showed product and a small amount of starting material. The solvent was removed and 
the residue was purified by semi-prepaxative HPLC using Method A. Mass Measurement 
TM = 332, NMtM+HJ*' = 333. 

Example 107 

l-{(LR)-l-[(Proi>-2-Ynyloxy^ 

f 




PartA 

20 Crude 4<hloro-3-nitroqui n oli no (413.8 g, 1 eq.) was dissolved in dicbJoromethane 

(1.65 L). The solution was heated to reflux and then filtered through a layer of Celite® 
filter agent The filtrate was cooled to 5°C with stirring. Triethylamine (305.4 mL, 1 .1 
eq.) was added in a single portion. The reaction mixture was stirred for 15 minutes. 

106 



WO 02/46189 



PCT/US01/46581 



(R}-(-}-2- Amino- 1 -butanol (205 mL, 1.1 cq.) was added drop wise while maintaining die 
temperature of the reaction mixture below 40°C. The reaction mixture was allowed to stir 
at ambient temperature for several days. The reaction mixture was cooled to -30°C. A 
yellow precipitate was isolated by filtration, washed with very cold dichloromethane and 
5 then sucked dry. The solid was slurried for 1 hour with cold 80/20 watei/methanol (1 L), 
isolated by filtration, washed with cool water, washed with very cold methanol (2 X 300 
mL), and then sucked dry on the filter overnight to provide 475 g of (2R)-2-{(3- 
mtroqumohn^yl)aniino]butan-l -ol. 
PartB 

10 (2R)-2-[(3 -NitrcKromolin^yl)amino]butan> 1 -ol (238 g), isopropanol (5 L) and 

catalyst (23.8 g of 5% platinum on carbon) were combined in a stainless steel vessel and 
hydrogenated at 50 psi (3.5 Kg/cm 2 ) for 16 hours. The reaction mixture was filtered 
through a layer of Celite® filter agent to remove the catalyst. The filtrate was 
concentrated under reduced pressure to provide 2083 g of (2R)-2-[(3-ammoquinolin-4- 

1 5 yl)amino]butan-i-ol as an amber ofl. The reaction was run a second time on the same 
scale. 
PartC 

(2R>2-[(3-Ainmoqumolm^-yl)arnirjo]butan-l -ol (416.0 g, 1 eq.) and 
triethylorthoformate (1.2 L, 4 eq.) were combined and slowly heated to 145°C. Ethanol 
20 was distilled off as it formed during the reaction. After —500 mL of ethanol had been 
distilled of£ the reaction mixture was allowed to cool to 50°C under a nitrogen 
atmosphere. Excess tricthyLorthoformate was removed under reduced pressure to provide 
crude (lR)~2-( 1 //-umdazo[4,5^]qumolin'l -yl)butan-l-<>l. 
PartD 

25 A mixture of (2/?)-2^1^miidazo[4^^]quiiK)lm-l-y0butan-l^l (4343 g) and 

acetic anhydride (1 2 L) was slowly heated over a period of about 2 hours to 100°C. The 
reaction mixture was allowed to cool to ambient temperature overnight Methanol (2.5 L) 
was added and the reaction mixture exothermed to produce a vigorous reflux. The 
reaction mixture was heated at reflux for an additional 2 hours, cooled to ambient 

30 temperature and then concentrated under reduced pressure. The residue was diluted with 
water and then made basic with sodium bicarbonate. Analysis of the resulting oil by TLC 
(20% methanol in ethyl acetate) showed two products and no starting material. The ofl 
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was extracted into ethyl acetate. The organic layer was washed with water, dried over 
magnesium sulfate, filtered and then concentrated under reduced pressure to provide 359.3 
g of a residue. This material was combined with acetic anhydride (1 .6 L) and then heated 
to reflux for 1 hour. The reaction mixture was allowed to cool to ambient temperature 
5 overnight and then concentrated under reduced pressure. Analysis of the residue by TLC 
showed a single product spot The residue was diluted with water (1 L), made basic (pH 8) 
with saturated sodium bicarbonate solution and then stirred for 1 hour. The resulting 
precipitate was isolated by filtration, washed with water and men dried in a vacuum oven 
overnight at 60«C to provide (2*>2Kl//-mrfd^ acctatc M a 

10 brown solid. 
PartE 

Sodium methoxide (163.0 g of 25% in methanol, 1.1 eq.) was added in a single 
portion to a solution of (2tf)-2^1ir-miid^[4,5-4 acetatc (194 0 & j 

eq.) in methanol (970 mL). The reaction mixture was stirred at ambient temperature for 3 

15 hours and then concentrated under reduced pressure. The residue was diluted with water 
(1 L), neutralized (pH 6-7) with acetic acid and then stirred at ambient temperature 
overnight The resulting precipitate was isolated by filtration, washed with water (2 X 200 
mL), air dried on the filter and then dried in a vacuum oven overnight at 50°C to provide 
145.5 g of (2*>2Kl/^imidazo[4,5^ ^ a solid 

20 Part F 

(2/0-2-(l#-Iima^[4,5^]q^ (19 g, 78.8 mmol) was added 

to a mixture of sodhim hydroxide (124 mL of 50%), dichloromethane (1 50 mL), 
benzyltrimethyl ammonium chloride (0.73 g), and propargyl bromide (1 1 .4 mL, 102 
mmol). The reaction mixture was allowed to stir at ambient temperature overnight The 
reaction mixture was diluted with dichloromethane and water. The aqueous fraction was 
extracted multiple times with dichloromethane. The organic fractions were combined, 
washed with water, dried over magnesium sulfate, filtered and men concentrated under 
reduced pressure. The residue was purified by column chromatography eluting with ethyl 
acetate to provide 20.9 g of l-{(lR>l«[(prop-2-ynyloxy)memyl]propyl} -l/f-miidazo[4,5- 
30 cjqumoline as a brown liquid. 



25 
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3-ChIoropciDxybcnzoic acid (15,0 g of 57-86%) was added to a chilled (0°) 
mixture of the material from Part F and chloroform (250 mL). After 0.5 hour the reaction 
mixture was allowed to warm to ambient temperature. The progress of the reaction was 

5 monitored by TLC and two additional portions of 3-chloroperoxybenzoic acid (3.75 g) 
were added. When the reaction was complete, it was washed with sodium bicarbonate. 
The aqueous fraction was extracted with ethyl acetate. The organic fractions were 
combined, dried over magnesium sulfate, filtered and then concentrated under reduced 
pressure to provide 1 - {(lR)»l-[(prop-2-ynyloxy)methyl]propyl} - 

1 0 c]qumoline-5N-oxide as a brown oil which solidified overnight 
PartH 

TrichloToacetyl isocyanate (10.7 mL) was added dropwise to a mixture of the 
material from Part G and anhydrous dichloromethane (300 mL). After 1 hour analysis by 
TLC indicated that the reaction was not complete so more trichloroacetyl isocyanate (2 
1 5 mL) was added. After 1 hour the reaction mixture was concentrated under reduced 
pressure to provide 2,2,2^criloTO-N^l-{(lR)-H(2-pro^ 
iimdazo[4,5^]qumolm^yl)acetarnide as a yellow solid. 
Parti 

Sodium methoxide (57 J mL of 25% in methanol) was added to a mixture of the 
20 materia] from Part H and methanol (250 mL). The reaction mixture turned homogeneous 
after 0.5 hour and was stirred overnight. The reaction mixture was concentrated under 
reduced pressure. The residue was purified by column chromatography eluting with 80/20 
dichloromethane/methanol to provide a solid The solid was washed with diethyl ether, 
. recrystallized from toluene and then dried in an oven at 60°C overnight to provide 9.77 g 
25 of 1-{(1R> H(pTc?-2-ynYloxy)memyq as a 

crystalline solid 

'H-NMR (300 MHz, DMSCM16) 5 8.37 (s, 1 H), 8.19 (d, J-8.3 Hz, 1 H), 7.65 (dd, J=83, 
1.5 Hz, 1 H), 7.44 (br t, J=7.6 Hz, 1 H), 7.25 (br t, J=7.6 Hz, 1 H), 6.65 (s, 2 H), 5.23 (m, 1 
H), 4.17 (d\ J=2.0 Hz, 2 H), 3.9(M.10 (m, 2 H), 3.46 (t, J=2.4 Hz, 1 H), 2.07 (m, 2 H), 
30 0.88(U=7.3Hz,3H). 
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Example 108 

l-<(LR)-l-{[(3-Phcnylprop-2-ynyl)oxy]methyI}propyl> 
l/f-imidazo^^^Jquinolin-^aininc 

[i 




Part A 

Under a nitrogen atmosphere l-K^l-fCpro^ynyloxy^e^IJpropyl}^^ 
umdazo[4,5^]qumolm^ainine (0.80 g, 125 mmol) and anhydrous N,N- 
dhnethylfonnamide (60 mL) were combined and then heated to 40°C Dibenzyl 
dicarbonate (3.98 g, 13.9 mmol) was added The reaction was monitored by TLC and 
HPLC. After 2 hours more dibenzyl dicarbonate (1 g) was added After 1 hour the 
reaction went to completion. The reaction mixture was diluted with ethyl acetate, washed 
with water, washed with brine, dried over magnesium sulfate, filtered and then 
concentrated under reduced pressure to provide N,N-(bis benzyloxycarbonyl)-! -{(\R)-U 
[(prop-2-ynyloxy^ M a Hght bmm 

oil. The oil was washed with hexane to remove excess dibenzyl dicarbonate. 
PartB 

N,N-(Bis ber^loxycarboi^ 
inu\kzo[4,5^]qumoHn^ (1.91 g, 3.4 mmol), anhydrous acetonitrile (30 mL) and 
triemylarnine (0.71 mL, 5.1 mmol) were combined and then heated to 70^. Copper (I) 
iodide (0.026 g), chlorobis(tripheny^ (0 .048 g) and iodobenzenc 

(0.40 mL, 3.7 mmol) were added The reaction was complete in 0.5 hour. The reaction 
mixture was diluted with ethyl acetate, washed with water, washed with brine, dried over 
magnesium sulfate, filtered and then concentrated under reduced pressure to provide a 
25 brown liquid This material was purified by column chromatography eluting with 
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39.5/59.5/1 ethyl acetate/hexane/triethylamine to provide 2.1 g of an oiL The oil was a 
mixture of mono and di benzyloxycarbonyl protected l-((LR)-l-{[(3-phenylprop-2- 
ynyl)oxy]memyl}propyl)-ltf-mn^ 
PartC 

5 A portion of the material from Part B (0.8 g), methanol, and sodium methoxide 

(1 .0 mL of 25% in methanol) were combined. After 16 hours analysis by TLC indicated 
that the reaction was complete. The reaction mixture was concentrated under reduced 
pressure. The resulting oil was purified by column chromatography eluting with 5 % 
methanol in dichloromemane to provide a glassy solid. This material was dried under high 

10 vacuum at ambient temperature overnight to provide 03 g of H(lJ0-l-{[(3i)henylpTor> 
2-ynyl)oxy]methyl} propyl)- l/f-imida2o[4,5^]qumolin^amrne, m.p. 63-6TC. 
Analysis:. Calculated for C23H22N4O: %C, 74.57; %H, 5.99; %N, 15.12; Found: %C, 
74.18; %H, 6.10; %N, 15.00. 

] H-NMR (300 MHz, DMSOd6) 8 8.40 (s, 1 H), 8.21 (d, J=8.3 Hz, 1 H), 7.64 (dd, J-8.5, 
15 1.2 Hz, 1 H), 7.43 (br t, J=7.6 Hz, 1H), 7.25-7.40 (m, 5H), 7.22 (or t, J=7.6 Hz, 1 H), 6.61 
(s, 2 H), 5.26 (m, 1 H), 4.41 (s, 2 H), 3.95^.20 (m, 2 H), 2.10 (m, 2 H), 0.90 (t, J=7 3 Hz, 
3H) 

IR(KBr)3306, 3171, 1634, 1526, 1100,755 cm' 1 

HRMS (EI) Calculated for C23H22N4O (M 4 ) 370.1794, found 370.1798. 



20 



Example 109 

l_{(l£)-l-[(3.PhCTylprop<>xy)me 

NH, 




25 



Under a nitrogen atmosphere palladium hydroxide (0.72 g of 20% on carbon) was 
added to a solution of material from Example 108 Part B (1.3 g) in methanol (-20 mL). 
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The mixture was hydrogenated at 50 psi (3.5 Kg/cm 2 ) for 3.5 hours. The reaction mixture 
was filtered to remove the catalyst The filtrate was concentrated under reduced pressure. 
The residue. was purified by column chromatography eluring with 2.5% methanol in 
dichloromethane to provide an oil. The oil was triturated with diethyl ether to provide a 
5 solid which was isolated and dried to provide 0.4 g of l-{(ltf)-l-[(3- 

pheriylpropoxy)memyl]pr^^ as a white crystalline 

solid, m.p.H8-120°C. 

Analysis: Calculated for C^Hi^O: %C, 73.77; %H, 7.00; %N, 14.96. Found: %C, 

73.68; %H, 7.17; %N, 14.72. 
10 'H-NMR (300 MHz, DMSO-d6) 5 8 39 (s, 1 H), 8.22 (d, J=7.8 Hz, 1 H), 7.65 (dd, J=8.3, 

1.0 Hz, 1 H), 7.44 (br t, J-7.7 Hz, 1H), 7.05-7.30 (m, 4H), 6.95 (br d, J=6.8 Hz, 2 H), 6.62 

(s, 2 H), 570 (m, 1H), 3.88 (m, 2 H), 3 36 (m, 2 H), 2.37 (br t, J=7.6 Hz, 2 H), 2.08 (m, 2 

H), 1.63 (m, 2 H), 0.89 (t, J=7J Hz, 3H) 

IR(KBr) 3458, 3109 1639, 1528, 1392, 1250,760 cm' 1 
15 HRMS (EI) Calculated for C^H^O (M*) 3747107, found 374.2104. 

Examples 110-112 

Part A 

20 Triemylamine (15 mL) and R-3-amino-2-memylpropan-l -ol (about 0.1 mole of 

crude) were added to a solution o f 2 ,4-dic hloro-3 -nitroquinoline (24.3 g, 0.1 mole) in 
dichloromethane (250 mL). The reaction mixture was re fluxed until analysis by TLC 
showed no change. The reaction mixture was evaporated to dryness. The solid yellow- 
brown residue was crushed and men extracted repeatedly with hexane cemtaming a small 

25 amount of dichloromethane in order to remove the starting quinoline. The residue was 

then iecrystallized from isopropanol to provide 19.0 g of R-3-{(2-cUoro-3-mtroo^olu>4- 
yl)arruno]-2-methytpropan-l-ol as a yellow solid. A sample (500 mg) was recrystallized 
from isopropanol to provide a yellow crystalline solid, m.p. 174-1 76°C. 
PartB 

30 R-3-[(2-<^oro-3-nitro<nimofo (10 g, 33.8 

mmol), isopropanol (350 mL) and catalyst (-1 g of 5% platinum on carbon) were 
combined and then bydrogenated on a Parr apparatus at 50 psi (3.5 Kg/cm 2 ) initial 
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hydrogen pressure. When hydrogen uptake had ceased, the reaction mixture was filtered 
to remove the catalyst The filtrate was evaporated under reduced pressure to provide 
crude R-3-[(3-anuW2^hloroqumolm^y Diethoxymetbyl 
acetate (10.0 mL, 61.5 mmol) was added to the crude intermediate and a strong heat of 

5 reaction was observed. The resulting solution was heated on a steam bath for 20 minutes 
and men diluted with water and ammonium hydroxide. The resulting oil was extracted 
into ethyl acetate. The extracts were combined, dried over magnesium sulfate and then 
concentrated under reduced pressure. The resulting solid was slurried with ethyl 
acetate/hexane, isolated by filtration, washed with ethyl acetate/hexane and then dried to 

10 provide 6.0 g of R 3^4^hloro-li/-irmdazo[4,5^]qumolm- as a 

yellow/tan solid. 
PartC 

R 3^4^3rtoTO-l#-imidazo[4,5^]q^ (1.0 g, 3.6 

mmol) and methanolic ammonia (30 mL of -15%) were combined and then heated in a 

1 5 steel bomb at 1 50°C. The container was allowed to cool to ambient temperature. Excess 
methanolic potassium hydroxide was added to the reaction mixture which was then 
concentrated under reduced pressure to decrease the volume. Water was added and then 
concentration was continued until a solid formed. The solid was isolated by filtration, 
washed with water and then dried to provide a near white solid. This materia] was 

20 reciystallized from methanol/dichloromethano to provide R 3-(4-amino-l//-imidazo[4,5- 
c]quinolin- 1 -y I)-2-methylpropan- 1 -ol as colorless solid, m.p. 258-261°C. Analysis: 
Calculated for Ci4H l6 N 4 0: %C, 65.61, %H, 6.29; %N, 21 .86; Found: %C, 65.50, %H, 63, 
%N,21.7. 
PartD 

25 The compounds in the table below were prepared according to the synthetic 

method of Reaction Scheme 1 above using the following general method. 

R 3^4-AmirK>-l //-mridazo[4,5^]qumolin-l -yl)-2-methylpropan-l -ol (25 mg) was 
placed in a 2 dram (7.4 mL) vial. Sodium hydride (1.2 equivalents of 60% in mineral oil) 
and N,R<mnemyiformamide (1 mL) were added. The vial was placed on a sonicator for 

30 about 1 5 minutes at 50°C to allow the alkoxide to form. The halide (1 2 equivalents) was 
added and the vial was placed back on the sonicator for about 2 hours at 50°C. The 
reaction mixture was analyzed by LC/MS to confirm the formation of the desired product 
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The reaction mixture was purified by semi-preparative HPLC. The semi-prep HPLC 
fractions were analyzed by LC-APCI/MS and the appropriate tractions were combined and 
lyophilized to provide the trifhioroacetate salt of the desired product, which was confirmed * 
by accurate mass and ! H NMR. The table below shows the structure of the free base and 
5 the theoretical mass (TM) and the measured mass (MM). 



Example 
# 


Structure of the Free Base 


Purification 
Method 


Mass Measurement 
(Da.) 


110 


N 


A 


TM = 371.1746 
MM = 371.1749 


111 


H C 




A 


TM = 402.2420 
MM = 402.2413 


112 


1 Chlral 


A 


TM- 380.1404 
MM = 380.1402 



114 



WO 02/46189 



PCT/US01/46581 



Example 113 
1 -[(Benzyloxy)metfaylHif-M 




5 Sodium hydride (0.48 g of 60%, 1 1.9 mmol) was added to a suspension of l/f- 

nnidazo[4,5^]o^olm^amine (2.0 g, 10.9 mmol) in N^-dimcthylform amide. The 
reaction mixture was stirred at ambient temperature for 3 hours and then chilled in an ice 
bath. Benzyl chloromethyl ether (1.5 mL, 10.9 mmol) was added The reaction mixture 
was stirred at ambient temperature for 2 hours and then heated on a steam bath for 1 hour. 

10 A precipitate was isolated by filtration. The filtrate was diluted with water and an oil 

separated The oil was seeded with the precipitated solid and 2.1 g of a gummy solid was 
obtained This material was slurried with rcfluxmg ethyl acetate (-5 mL). The mixture 
was cooled and a precipitate was isolated by filtration. The filtrate was concentrated under 
reduced pressure. The resulting residue was slurried twice with ethyl acetate and then 

1 5 combined with the precipitate to provide 0.8 g of solid. This solid was recrystallized from 
ethanol (-5 mL) to provide 0.6 g of l-[(b<mzyloxy)memyl]-l^m^ 
amine, m.p. 168-172°C. 

Analysis: Calculated for QgHi^O: %C, 71.0; %H, 5.3; %N, 18.4; Found: %C. 70.9; 
%H, 5,3; %N, 18.4. 
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Example 1 14 
H2-{3-[4-(Dimemylammo)pbenyl]^^ 

NH 2 




Part A 

5 Using the genera] method of Example 1 2 Part A, N,N-{bi3 /ert-butoxycarbonyl)- 1 - 

[2^2-propynyloxy)ethyl]- 1 //-bmdazo[4,5^]qumolm-4-amine ( 25 g, 5.36 mmol) was 
reacted with 4-iodo-7///-dimethylaim^ (1 .46 g, 5.89 mmol) at 70 °C. The reaction was 
judged complete at 30 minutes. The solution was diluted with ethyl acetate, washed with 
water (3x), saturated aqueous sodium bicarbonate (3x), brine (3x), dried with anhydrous 

1 0 magnesium sulfate, filtered and concentrated under reduced pressure. The resulting solid 
was purified by chromatography over silica gel (98/2 dicUoromethane/methanol) to 
provide 0.883 g of ferr-butyl 1 -[2-( {3 -[4^dimethylamino)phciryl]rmTp-2-ynyl } oxy)etriyl]- 
l^-imidazo[4,5^]qumolm^yfcaibamatB as a brown solid. 
MS (CI) for C33H39N3O5 m/z 586 (MH*), 486, 386, 229 

15 PartB 

Using the general method of Example 12 Part B, tert-butyl H2-{{3-[4- 
(dimemylaniino)phenyl]prop-2-ynyl} oxy)etriyl]-lH-imidazo[4 l 5H:]qumolin^ylcarbairiate 
(0.883 g, 1.507 mmol) was hydrogenated to provide 0.783 g of /erf-butyl l-(2-{3-[4- 
(dmemylaniino)phenyl]pTOpoxy}emyl)-l/^ as a 

20 brown solid. 

MS (CI) for C33BU3N3O3 m/z 590 (MH 4 ), 490, 390, 229 
Part C 

Using the general method of Example 12 Part C, /erf-butyl l-<2-{3-[4- 
(dimethylammo)phenyl]propoxy} ethyl)- lif-nmda^[4,5^]q^olin^y5caibamate (0.783 
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g, 1 .327 mmol) was reacted with trifluoroacetic acid (10 mL). The resulting material was 
triturated twice with ethyl ether to provide 0.634 g of 1 -(2- {3-[4- 
(dhuemylammo)pherryl]propoxy} ethyl)- i H-imidazo[4 ,5 -c] qumolin-4-amin© 
(trifluoroacetate)u as a white solid, m.p. 137-140°C. 
5 Analysis. Calculated for C23H17N5O (QHFjOJu: %C, 54.83; %H, 5.22; %N, 12.30. 
Found: %C, 54.67; %H, 4.91; %N. 12.27 

'H NMR (300 MHz, DMSO-d«) 6 9.04-9.1 1 (bs, 2 H), 8.49 (s, 1 H), 836 (d, J - 7 J Hz, 1 
H), 7.83 (d, J => 8.3, 1 H), 7.74 (t, J = 8 J Hz, 1 H), 7.56 (t, J = 6.8 Hz, 1 H), 6.71 (d, J = 
7.8 Hz, 2 ^,6.60(111,2^4.90(^1-4.9,2^,3.83(1,1-45,2^, 3.27 (t, J = 5.9, 2 
10 H), 2.28 (s, 6 H), 2.25 (t, J = 7.8, 2 H), 1.54 (p, J = 6.4, 6.8, 2 H) 
MS (CI) for C23H27N5O mlz 390 (MH*), 229 

Example 115 

1 -(2- {[(2£>3 -Phenylprop-2-enyl] oxy } ethyl)- lH-imidazo[4^^]qumolm^amine 




15 

Part A 

A dried round bottom flask was charged with a stir bar, sodium hydride (60% in 
mineral on, 0.19 g, 4.65 mmol) and hcxane (2 mL) under nitrogen. By syringe a solution 
of anhydrous dimemylformamide (10 mL) and 2-(l^iinidazo[4,5^]qumol^ 

20 (0.902 g, 4.23 mmol) was added to the flask and heated to 60 °C for 20 rninutes. By 

syringe cmnamyl chloride (0.65 mL, 4.65 mmol) was added to solution. The reaction was 
judged complete at 50 minutes with -80% conversion to desired product The volatiles 
were removed under reduced pressure and the resulting oil partitioned between 
dichloromethanc and water. The aqueous layer was extracted with dichloromemane; the 

25 organic fractions were combined, dried with anhydrous sodium sulfate, filtered and 
concentrated under reduced pressure. The resulting glassy solid was purified by 
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chromatography over silica gel (95/5 dichloromethane/methanol) and dried in vacuum 
oven at 60 °C for 15 hours to provide 0.652 g of H2-{[(2^3-pherjylprop-2- 
etiyI]oxy}ethy]>lH-miida2o[4,5^]o^olinc as a glassy solid. 
MS (CI) for C 2 iH l9 N 3 0 m/z 330 (MH*), 214 
5 PartB 

Using the general method of Example 1 Part B, 1 -{2- { [(2£>3-phenylprop-2- 
enyI]oxy} ethyl)- ltf-imio^[4,5^]qumolme (0.652 g, 1.98 mmol) was oxidized to 
provide 0.67 g of H2-{[(2£)0-phenylprop-2^ 

c]quinoline-5N-oxide. The resulting brown solid was used without further purification. 
10 PartC 

A round bottom flask was charged with a stir bar, 1 -{2- {[(2£)-3-phenyIprop-2- 
enyl]oxy } ethyl> l/f-umaazo[4^^]qiiinoline-5N-oxidc (0.67 g, 1.98 mmol), 
mchloromethane (15 mL) and aqueous ammonium hydroxide (27%, 7 mL) at ambient 
temperature. />-Toluenesulforryi chloride (0.415 g, 2.18 mmol) was added in several 

1 5 portions as a solid and the resulting solution stirred. After 20 minutes the reaction was 

judged complete; the solution was partitioned between aqueous and organic and extracted 
with dichloromethane (3x). The organic layers were combined, extracted with 5% 
aqueous sodium bicarbonate (3x), washed with brine, dried over anhydrous sodium 
sulfate, filtered and concentrated under reduced pressure. The resulting white solid was 

20 purified by five successive recrystalizations from methanol/water to provide 0.086 g of 1 - 
(2-{[(2£)-3-phraylprop-2-enyl]oxy}emy^ as a white 

fluffy solid, mp. 183.7-184.3°C. 

Analysis. Calculated for C21H20N4O: %C, 73.23; %H, 5.85; %N, 1627. Found: %C, 
73.1 1;%H, 5.81; %N, 16.10 
25 ! H NMR (300 MHz, DMSO-d*) 5 8.19 (s, 1 H), 8.12 (d, J = 7 3 Hz, 1 H), 7.62 (d, J ■= 8.3 
Hz, 1 H), 7.43 (t, J - 8.3 Hz, 1 H), 7.19-7 Jl (m, 6 H), 6.61 (s, 2 H), 6.33 (d, J - 15.6 Hz, 
1 H), 6.17 (dt, J - 16.0, 52 Hz, 1 H), 4.84 (t, J = 4.9, 2 H), 4.07 (d, J - 3.9, 2 H), 3.91 (t, J 
= 5.4,2H) 

MS (CI) for CiiHiol^O m/z 345 (MH*), 270, 229 
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Example 116 
2<)ctyl-l-{2-[(3-phenylprop-2-ynyI)oxy]etfayl}- 
l//-in]idazo[4,5^]quinolin-4- amine 




5 

Part A 

Using the general method of Example 1 Part A, 2^2K)ctyM//-irnidazo[4,5- 
c]qumolm-l-yl)ethanol (4.8 g, 14.75 mmol) was reacted with propargyl bromide (80% in 
toluene, 4.93 mL, 44.25 mmol) to provide 4.84 g of 2-octyM-[2-(prop-2-Ynyloxy)ethyl]- 
1 0 1 #-mridazo[4^]quinoline as a brown solid. 
PartB 

Using the general method of Example 12 Part A, 2-octyl- 1 -[2~{prop-2- 
ynyloxy)emyl]-l//*imida2»[4,5^]quinoline (4.84 g, 13.32 mmol) was reacted with 
iodobenzene (1.7 mL, 14.65 mmol) at 40 °C. After 45 minutes the reaction was judged 
15 complete. The volatiles were removed under reduced pressure and the resulting oil 

purified by chromatography over silica gel (98/2 (dichloromethanc/methanol) to provide 
4.2 g of 2^tyl-l-{2-[(3-phenylpTop-2-;yny as a 

pale yeflow solid 

MS (CI) for C»HbN 3 0 m/z 440 (MH*)> 291 
20 PartC 

Using the general method of Example 1 Part B, 2-K>ctyl-l-{2-[(3-phenyrprop-2- 
ynyl)oxy]ethyl}-l/r-miidazo[4,5^]qumolme (2.2 g, 5.004 mmol) was oxidized to provide 
2.28 g of 2-octyl-I-{2-[(3-phenylpror^ 
oxide as an oiL 
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PaitD 

Using the general method of Example 1 1 5 Part C, 2-octyl-l-{2-[(3-pherrylpror>2- 
yny0oxy]cthyI}.l/f-irmdazo[4^]qumolme-5N^xide (2.2 g, 4.83 mmol) was aminated. 
The resulting brown solid was purified by trituration with ethyl ether and recrystalhzation 
5 from 2-propanol to provide 123 g of 2-octyl- 1 - {2-[(3-pheny lprop-2-ynyl)oxy ]ethyl} - 1 H- 
imidazo[4,5^]quiiK)Iin^amine as a white crystalline solid, m.p. 138-138.7°C. 
Analysis. Calculated for C^vMO: %C, 76.62; %H, 7.54; %N, 1232. Found: %C, 76.6; 
%H, 7.49; %N, 12.19 

! H NMR (300 MHz, DMSO-d*) 5 8.07 (d, J = 8.3 Hz, 1 H), 7.62 (d, J = 8.3 Hz, 1 H), 7.41 
10 (t, J - 6.8 Hz, 1 H), 727-736 (m, 3 H), 7.18-7.24 (m, 3 H), 6.45 (s, 2 H), 4.78 (t, J = 4.9 
Hz, 2 H), 4.34 (s, 2 H), 4.00 (t, J - 4.9, 2 H), 2.94 (t, J = 7.8 Hz, 2 H), 1.83 (p, J - 73, 73 
Hz, 2 H), 122-1.43 (m, 10 H), 0.85 (t, J - 6.8 Hz, 3 H) 
MS (CI) for C29HJ4N4O m/z 455 (MH 4 ), 283 

15 Example 117 

2-Octyl-l-[2-(3-phenylpropoxy)e%^ 



NH. 




Part A 

20 Using the general method of Example 12 Part B, 2-octyl- 1 - {2-[(3 -phcny iprop-2- 

ynyI)oxy]e%l}-l/f-miidazo[4,5H:]q3miomie (2.0 g, 4.55 mmol) was hydrogenated to 
provide 1.78 gof 2^tyl-l-[2-(3-phenylr^poxy)^^ as a 

white solid. 

! H NMR (300 MHz, DMSOd«) 6 9.15 (s, 1 H), 8.41 (d, J = 9.78 Hz, 1 H), 8.16 (d, J - 9.8 
25 Hz, 1 H), 7.63-7.71 (m, 2 H), 7.06-7.09 (m, 3 H), 6.81-6.84 (m, 2 H), 4.85 (t, J * 4.9 Hz, 2 
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H), 3.84 (t, J = 4.9,2 H), 3.25 (t, J- 5.9 Hz, 2 H), 3.04 (t, J = 7.8 Hz, 2 H), 231 (t, J = 8.3 
Hz, 2 H), 1.91 (p, J - 7.3, 7.3 Hz, 2 H), 1.59 (p, J = 8.8, 5.8 Hz, 2 H), 125-1.49 (m, 10 H), 
0.85 (t, J = 7.3 Hz, 3 H) 
PaitB 

5 Using the general method of Example 1 Part B, 2-octyM-[2-(3« 

phenylpropoxy)eroyl]4^ (178 g, 4.03 mmol) was oxidized to 

provido 1.8 gof 2^tyl-l-[2^3-phenylT^ 
oxide as an oil 
PartC 

10 Using the general method of Example 1 15 Part C, 2-octyM -[2-{3- 

pheirylprorx)xy)efoyl]^ ( L85 8 4.03 mmol) was 

animated. The resulting brown solid was purified by trituration with ethyl ether and 
recrystallization from acetonitrile to provide 0.31 g of l-octyVX-ll^ 
phertytpropoxyJemylH M a white c^stalline solid, 

15 m!p. 103.8-104.5°C. 

Analysis. Calculated for C^Hjb^O: %C, 75.94; %H, 8.35; %N, 1222. Found: %C, 
75.71; %H, 8.46; %N, 1222 

»HNMR (300 MHz, DMSO-d,) 5 8.06 (d, J - 7.8 Hz, 1 H), 7.62 (d, J = 8.3 Hz, 1 H), 7.41 
(t, J = 7.8 Hz, 1 H), 7.21 (t, J = 7.8 Hz, 1 H), 7.05-7.15 (m, 3 H), 6.90 (dd, J = 5.4, 1.9, 2 
20 H), 6.45 (s, 2 H), 4.73 (t, J = 4.4 Hz, 2 H), 3.80 (t, J = 4.9, 2 H), 324 (t, J = 5.9 Hz, 2 H), 
2.97 (t, J = 7.8 Hz, 2 H), 2.39 (t, J = 7.8 Hz, 2 H), 1.85 (p, J = 7.3, 7.8 Hz, 2 H), 1.62 (p, J 
= 6.8, 6 J Hz, 2 H), 124-1.44 (m, 10 H), 0.84 (t, J =- 6.8 Hz, 3 H) 
MS (CI) for C^Has^O m/z 459 (MH*), 373, 285 
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Example 118 
2-Mcmyl-l-{2-[(3-phenylprop-2-ynyl)oxy]cthyl}- 
li/-imidazo[4,5^]quinoUn^amine 




5 

Part A 

Using the general method of Example 1 Part A, 2-(2-methyl-lif-imidazo[4,5- 
c]qumohn-l-yl)ethanol (4.0 g, 17.6 mmol) was reacted with propargyl bromide (80% in 
toluene, 5.9 mL, 52.8 mmol) to provide 3.6 g of 2-memyl-l-[2-<prop-2-ynyloxy)ethyl]- 
1 0 li/-nnidazo[4 f 5-c]quinoHne as a dark brown oil. 
MS (CI) for C,6H,5N 3 0 m/z 266 (MH 4 ), 184 
PartB 

Using me general method of Example 12 Part A, 2-methyl-l-[2-(prop-2- 
ynyloxy)e%l]-l//-miid^[4,5^]qumoline (3.6 g, 13.57 mmol) was reacted with 

15 iodobenzene (1.7 mL, 14.92 mmol) at ambient temperature. After 20 hours the reaction 

was judged complete. The solution was basified with 5% aqueous sodium bicarbonate and 
then extracted with dichloromethane (3x). The organics were combined, washed with 
water (3x), washed with brine, dried with anhydrous sodium sulfate, filtered and then 
concentrated under reduced pressure. Purification was completed by chromatography over 

20 silica gel (95/5 dichloromethane/methanol) and recrystalKzation from acetonitrik to 
provide 1.94 gof 2^ethyl-l-{2-{(3^hcnylrmm-2-ynyljoxy]emyl}-l^ 
c]quinoline as a light yellow solid 
MS (CI) for QaH^NjO m/z 342 (MH*), 228 
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PartC 

Using the general method of Example 1 Part B, 2-methyl- 1 - {2-[(3 -pbeirylprop-2- 
ynyl)oxy]cthyl}-l/f-irmda2o[4,5^]qukoline (1.0 g, 2.93 mmol) was oxidized to provide 
1.3 g of2-metoyl-l-{2-[(3^henylpix^2-yn^^ 
5 5N-oxide as a tan solid. 

! H NMR (300 MHz, DMSO-d«) 6 8.94 (s, 1 H), 8.78 (d, J = 8.3 Hz, 1 H), 8.48 (d, J - 7.8 
Hz, 1 H), 7.79 (in, 2 H), 7.26-735 (m, 3 H), 7.09-7.18 (m, 2 H), 4.86 (t, J = 5.4 Hz, 2 H), 
434 (s, 2 H), 4.04 (t, J = 4.9, 2 H), 2.66 (s, 3 H) 
PartD 

10 Using the general method of Example 115 Part C, 2-methyl- 1- {2- [(3-phcny Iprop- 

2-ynyI)oxy]emyl}-l//-rrm^o[4,5^]qimioImo-5N-<)xide (1.05 g, 2.93 mmol) was 
am mated The resulting tan solid was purified by trituration with ethyl ether, 
recrystalization from toluene, chromatography over silica gel (98/2 
m'crdorometrme/merhanol) to provide 0.261 g of 2-methyl- 1 * {2-[(3-pherrylprop-2- 

1 5 ynyl)oyy]f thy!} -1 ff-imHa^^S^qumolm^amme as a white powder, m.p. 
142.7-143.3°C. 

Analysis. Calculated for C22H20N4O: %C, 74.14; %H, 5.66; %N, 15.72. Found: %C, 
73.97; %H, 5.77; %N, 15.77 

l R NMR (300 MHz, DMSO^s) 5 8.08 (d, J = 83 Hz, 1 H), 7.61 (d, J - 8.3 Hz, 1 H), 7.41 
20 (t, J = 83 Hz, 1 H), 7.28-7.35 (m, 3 H), 7.12-7.24 (m, 3 H), 6.52 (s, 2 H), 4.77 (t, J - 4.9 
Hz, 2 H), 436 (s, 2 H), 4.02 (t, J = 4.9, 2 H), 2.62 (s, 3 H) 
MS (CI) for C22H20N4O m/z 357 (MH*), 243, 199 
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Example 119 

•-Me%l-l-[2^3-phenyl^ 

NH 2 



Using the general method of Example 12 Part B, 2-methyH-{2-[(3-phenylprop.2- 
ynyI)oxy]efcyl}-l/^^ (0.9 g, 2.636 mmol) was hydrogenated to 

provide 0.845 g of 2-memyl-l-[2K3-pherry^ ^ 
a white solid 

! H NMR (300 MHz, DMSOd,) 5 9. 12 (s, 1 H), 8.44 (d, J = 73 Hz, 1 H), 8.16 (d, J = 7.8 
Hz, 1 H), 7.65-7.70 (m, 2 H), 7.04-7.08 (m, 3 H), 6.79-6.83 (m, 2 H), 4.85 (t, J = 4.9 Hz, 2 
H), 3 .85 (t, J = 5.4 Hz, 2 H), 3.23 (t, J = 6.4, 2 H), 2.70 (s, 3 H), 2.3 (t, J = 7.8 Hz, 2 H), 
1 58 fr, J -6.36, 636 Hz, 2 H) 
PartB 

Using the general method of Example 1 Part B, 2-methyl-l-[2-(3- 
pherrylpropoxy)ethyl]- W-hmdazo(4,5-c]quinoline (0.845 g, 2.45 mmol) was oxidized to 
provide 0.88 gof 2-memyl-l-[2-(3-pheTryIp 

5N-oxide as a glassy solid. Material was used without further purification. 
Parte 

Using the general method of Example 1 15 Part C, 2-methyl-l-[2-(3- 
phenyrpropoxy)e%I]-l//-mu (0.88 g, 2.45 mmol) was 

animated. The resulting brown solid was purified by trituration with ethyl ether and 
^crystallized from toluene to provide 0.596 g of 2-memyI-l-[2-(3-phenyIpTopoxy)emyl]- 
l/f-imidazo[4,5-c]qumoIin^-airiine as a white powder, m.p. 129.7-130.7 °C. 




5 



Part A 
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Analysis. Calculated for C22H24N4O: %C, 73.31; %H, 6.71; %N, 15.54. Found: %C, 
73.21; roH, 6.66; %N, 15.58 

l H NMR (300 MHz, DMSO-d*) 5 8.07 (d, J = 83 Hz, 1 H), 7.62 (d, J = 7.3 Hz, 1 H), 7.41 
(t, J = 7.3 Hz, 1 H), 7.22 (t, J - 8.3 Hz, 1 H), 7.05-7.14 (m, 3 H), 6.88 (dd, J = 6.8, 2.4 Hz, 
5 2 H), 6.52 (s, 2 H), 4.73 (t, J = 4.9 Hz, 2 H), 3.80 (t, J = 4.9, 2 H), 3.24 (t, J - 6.4 Hz, 2 H), 
2.64 (s, 3 H), 238 (t, J = 8.3 Hz, 2 H), 1.62 (p, J - 6.8, 6.4 Hz, 2 H) 
MS (CI) for C22H24N4O m/z 361 (MH*), 347, 199 
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Example 120 

2<Methoxyethyl)-l - {2-[(3>phcnylprop-2-ynyI)oxy]cthyl} - 
l/^raudazo[4,5-c]qumolm^aninie 




Part A 

15 Using the general method of Example 1 Part 2-[2-(mcthoxyethyl>lH-nnidazo[4,5- 

c]qumoKn-l-yl]ethanol (2.53 g, 9.33 mmol) was reacted with propargyl bromide (80% in 
toluene, 3.1 1 mL, 27.9 mmol) to provide 2.72 g of 2-{methoxyethyl)- 1 ~[2-(pTvp-2' 
ynyloxy)ethyl]-lH-inndazo[4,5-c]qumoliM as an oil. 
MS (CI) for Ci8H l9 N 3 02 m/z 310 (MH*), 278, 196 

20 PartB 

Using the general method of Example 12 Part A, 2-(memoxyemyl>l-(2-(pTop-2- 
ynyloxy)ethyl]-l//-nmdazo[4,5-c]qmnolme (2.72 g, 1.79 mmol) was reacted with 
iodobenzene (1.1 mL, 9.67 mmol) at ambient temperature. After 45 minutes the reaction 
was judged complete. The volatiles were removed under reduced pressure and the 
25 resulting oil partitioned between dichloromethane and 5% aqueous sodium bicarbonate. 
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The aqueous layer was extracted with dichloromethane. The organic fractions were 
combined, washed with brine, dried with anhydrous sodium sulfate, and then concentrated 
under reduced pressure to leave a brown solid. The solid was purified by chromatography 
over silica gel (95/5 (dichloromethane/meuianol) and trituration with hexane to provide 
5 239 g of 2^methoxyefoylVl-{2-[(3-pheiy^ 
cjqirinoline as a yellow solid. 
MS (CI) for C24H23N3O2 m/z 386 (MH*), 354, 270 
PartC 

Using the general method of Example 1 Part B, 2-{methoxyethyl)-l-{2-[(3- 
10 pbenylpror>2-ynyi)oxy]e^ (1.19 g, 3.097 mmol) was 

oxidized to provide 1.24 gof 2^memoxyetbyl)-l-{2-[(3-phen^ 
l^-imidazo[4,5^]q^imoline-5N-oxide as an glassy solid. 
PartD 

Using the general method of Example 115 Part C, 2-(methoxyethyl)-l-{2-[(3- 
1 5 phraylpTop-2-ynyi)oxy]etty^ (1 .243 g, 3.097 

mmol) was animated. The resulting brown oil was purified by chromatography over silica 
gel (98/2 dichioromethane/methanol), recrystallization from ethyl acetate and acetonitrOe 
to provide 0 319 g of 2^memoxyemyl>l-{2-[(3-phenylprop-2-ynyl)oxy]e%l}-li^ 
mndazo[4,5^]qumolm^amine as a white solid, m.p. 134.5-135.5 °C. 
20 Analysis. Calculated for C24H24N4O2: %C, 71.98; %H, 6.04; %N, 13.99. Found: %C, 
72.21; %H, 5.98; %N, 14.29 

! H NMR (300 MHz, DMSO-d«) 6 8.09 (d, J - 8.3 Hz, 1 H), 7.62 (d, J = 8.3 Hz, 1 H), 7.41 
(t, J - 8.3 Hz, 1 H), 7.28-7.36 (m, 3 H), 7.18-7.24 (m, 3 H), 6.50 (s, 2 H), 4.82 (t, J = 4.9 
Hz, 2 H), 4.36 (s, 2 H), 4.01 (t, J -4.9, 2 H), 3.84 (t, J = 6.8 Hz, 2 H), 329(s,3H),3i3 
25 (t,J = 6.8Hz,2H) 

MS (CI) for C24HJ4N402 m/z 401 (MH*), 255, 1 83 
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Example 121 
2^-MethoxycthyI)-l-[2-(3-phcnyIpropoxy)cthyl]. 
17f-imidazo[4^-c]quinolin^amine 




NH 2 



5 

Part A 

Using the general method of Example 12 Part B, 2-(2-methoxyethyl)-l - {2-[(3- 
phenylpTOp-2-ynyI)oxy]emyl}-lH-r^^ mmol), was 

hydrogenated to provide 1.01 g of 2^2-memoxyemyl>l-[2^3-phenylpTopoxy)emyl]-l/f- 
10 imidazo[4,5-c]quinoline as an oil 

MS (CI) for C24H27N3O2 m/z 390 (MH*), 235 
PartB 

Using the general method of Example 1 Part B, 2-(2-methoxyethyl)-l>[2-(3- 
phenyIpropoxy)emyl]-lH-irmdazo[4,5^]qmnoline (L01 g, 2.60 mmol) was oxidized to 
15 provide 1.05 g of 2^2-mcthoxye%I>l-[2^3^hmylprorxDxy)ethyl]-L^-mn^o[4,5- 
c]quinoliIlc-5N-oxido as an brown oil. 



Using the general method of Example 115 Part C, 2^2-methoxyetbyl>H2-(3- 
phenylpropoxy)ethyl]- 1 //-iimdazo^^^o^moline-SN-oxide (1.05 g, 2.601 mmol) was 
20 animated The resulting brown solid was purified by chromatography over silica gel (98/2 
dichlomrnethane/methanol), recrystallization from ethyl acctate/hexane to provide 0.1 1 1 g 
of 2^-memoxyethyl}-H2^3i)hen^^ 
as a white solid, m.p. 103.8-104.5°C. 

Analysis. Calculated for (^Hh^Oj (H 2 0>u: %C, 70.63; %H, 7.01; %N, 13.73. Found: 
25 %C, 70J8; %H, 6.80; %N, 13.57 



PartC 
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! H NMR (300 MHz, DMSO-d*) 6 8.09 (d, J - 7.3 Hz, 1 H), 7.63 (d, J = 83 Hz, 1 H), 7.42 
(t, J - 6.8 Hz, 1 H), 722 (t, J » 7.8 Hz, 1 H), 7.08-7. 1 5 (m, 3 H), 6.89 (d, J = 5.4 Hz, 2 H), 
6.49 (s, 2 H), 4.78 (t, J = 4.9 Hz, 2 H), 3.86 (t, J = 6.8, 2 H), 3.80 (t, J - 5.4 Hz, 2 H), 3.30 
(s, 3 H), 3.22-3.28 (m, 4 H), 239 (t, J =* 83 Hz, 2 H), 1.62 (p, J = 8.3, 6.4 Hz, 2 H) 
5 MS (CI) for C24HJ8N402 m/z 405 (MH*), 373, 235 



15 imidazo[4,5-c]quinolm-l-yl]cthanol (139 g, 5.123 mmol) was reacted with propargyl 

bromide (80% in toluene, 1.7 mL> 1537 mraol) to provide 1.6 g of 2-(ethoxymethyl)-l- 
[2-(prc^-2-ynyioxy)ctrjyl]-l^ as an oil. 

MS (CI) for CigHisNjOj m/z 310 (MH*), 371, 270 
PartB 

20 Using the general method of Example 12 Part A, 2-(ethoxymethyl)-l-{2-(prop-2- 

ynyloxy)eftyl]-l/r-raud^[4,5-c]q^olme (1.5 g, 4.13 mmol) was reacted with 
iodobenzene (0.51 mL, 4.54 mmol) at 40 °C. After 50 minutes the reaction was judged 
complete. The volatiles were removed under reduced pressure and the resulting oil was 
partitioned between dichloromethane and 5% aqueous sodium bicarbonate. The aqueous 



25 layer was extracted with dichloTomethane. The organic tractions were combined, washed 
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Example 122 

2-(Ethoxymethyl)-l - {2-[(3-pheriyrprop-2-ynyI)oxy]ethyl} - 
Lff-nnidazo [4,5-c] quinohn^-axnine 




Part A 



Using the general method of Example 1 Part A 2-[2-(emoxymethyl)-l#- 
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with brine, dried with anhydrous sodium sulfate, and then concentrated under reduced 
pressure to leave a brown oil. The oil was purified by chromatography over silica gel 
(98/2 dichloromethane/methanol) to provide 125 g of 2-{ethoxyrnethyl)-l-{2-((3- 
phenylprop-2-ynyl)oxy]ethYl}-l/^ as a brown glassy solid. 

5 MS (CI) for C24H23N3O2 m/z 386 (MH*), 342, 272 
PartC 

Using the general method of Example 1 Part B, 2-{ethoxymethyl)-l - {2-[(3- 
pnenyIpTDp-2-ynyl)oxy]erayl}-l/f-^ (0.655 g, 1.70 mrnol) was 

oxidized to provide 0.68 g of 2^emoxymethyl>l-{2-[(3-phen^^ 
10 lH-mndazo[4 > 5-c]quinoline-5N-oxide as an oil 
PartD 

Using the general method of Example 1 1 5 Part C 2-{ethoxymethy1)-l - {2-[(3- 
phenylprop-2-ynyl)oxy]ethyl} - L^-miidazo[4 > 5^]quinoline-5N-oxide (0.682 g, 1 .700 
mmol) was arninated. The resulting brown solid was purified by chromatography over 
1 5 silica gel (98/2 tohloroniethane/methanol) to provide 0297 g of 2-{ethoxymethyl)-l-{2- 
[(3^heirylprop-2-ynyI)oxy]et^ as a white granular 

solid, m,p. 110.8-111.7 °C. 

Analysis. Calculated for C24H24N4O2 (H 2 0)o.i: %C, 71.66 ; %H, 6.06; %N, 13.93. Found: 
%C, 71.56; %H, 5.96; %N, 13.74 
20 'H NMR (300 MHz, DMSO-d<) 5 8.13 (d, J - 7.8 Hz, 1 H), 7.63 (d, J = 8.3 Hz, 1 H), 7.44 
(t, J = 6.8 Hz, 1 H), 728-7.36 (m, 3 H), 7.19-7.26 (m, 3 H), 6.67 (s, 2 H), 4.88 (t, J = 5.4 
Hz, 2 H), 4.81 (s, 2H), 4.38 (s, 2 H), 4.03 (t, J - 5.9, 2 H), 3.55 (q, J = 6.8, 73 Hz, 2 H), 
1.15 (t, J -6.8 Hz, 3 H) 

MS (CI) for C24H24N4O2 m/z 401 (MH*), 371, 285 

25 : 
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Example 123 
2-Butyl-l-{2-[(3-phcny]prop-2-ynyl)oxy]ethyI}- 
l//-imidazo[4,5-c]quinolin-4-amine 
NH a 




Part A 

Using the general method of Example 1 Part A, 2^2,butyl-L^irnidazo[4,5. 
c]quinolm-l-yI)etnanol (5.0 g, 18.56 mmol) was reacted with propargyi bromide (80% in 
toluene, 6.3 mL, 55.62 mmol) to provide 4.02 g of 2-buryl-H2-(pror>2-ynyloxy)e%l]- 
10 li/-iniidazo[4,5^]qumoHne as a tan solid. 

MS (O) for C 19 H 21 N 3 0 m/z 308 (MH*), 268, 220 
PartB 

Using the general method of Example 12 Part A, 2-butyI-l-[2-(pror>-2- 
vnyloxy)e%l]-l^mn<^ (4.0 g, 13.08 mmol) was reacted with 

15 iodobenzeiie(1.6in^^^^ Aifcr 1 5 minutes the reaction was judged 

complete. The volatiles were removed under reduced pressure and the resulting oil was 
purified by chromatography over silica gel (98/2 o^WoromethaneAnemanoO and 
rwaystallizarion from mixture of ethyl acetate/hexane to provide 3.1 g of 2-butyI-l-{2- 
[(3-phenylpTC^2-yr^^ M a ^ ^ 

20 PartC 

Using the general method of Example 1 Part B, 2-butyM.{2-[(3-phenylprop-2- 
ynyl)oxy]emyl}-l^mu^ (1.0 g, 2.61 mmol) was oxidized to provide 

1.0 g of2-butyM-{24(3-phenyk 
oxide as an oiL 



130 



WO 02/46189 



PCI7US01/46581 



PartD 

Using the general method of Example 1 1 5 Part C, 2-butyl-l - {2-[(3-pherrylprop-2- 
ynyl)oxyJemyl}-l//-nriidazo[4^^]qumolme-5NK>xide (1.04 g, 2.60 mmol) was ammated. 
The resulting brown solid was purified by trituration with ethyl ether, two times with 

5 chromatography over silica gel (8/2 dachloromethane/ethyl acetate, 98/2 

dicUoromethane/methanol) to provide 0.450 g of 2-butyl-l -^-[P-phenylprop^- 
ynyOoxylemylHH'-rmidazo^^cnm^ as a white powder, rrtp. 133-140 °C. 
Analysis. Calculated for C25H24N4O (H 2 0)oj: %C, 74.67 ; %H, 6.62; %N, 13.93. Found: 
%C, 74.65; %H, 6.60; %N, 14.00 

10 ! H NMR (300 MHz, DMSO-d«) 5 8.08 (d, J - 7.8 Hz, 1 H), 7.61 (d, J = 73 Hz, 1 H), 7.41 
(t, J = 73 Hz, 1 H), 7.29-736 (m, 3 H), 7.17-7.24 (m, 3 H), 6.45 (s, 2 H), 4.78 (t, J = 4.9 
Hz, 2 H), 4.34 (s, 2 H), 4.01 (t, J = 4.9, 2 H), 2.95 (t, J - 8.3 Hz, 2 H), 1.81 (p, J - 73, 83 
Hz,2H),1.44 (sextet, J = 7.3, 73, 7.8 Hz, 2 H), 0.93 (t, J = 73 Hz, 3 H) 
MS (CI) for C25H 2 6N 4 0 m/z 399 (MH*), 283, 267 

15 

Example 124 
2-Butyl- 1 -[2-{3-phenylproT»xy)ethyl]-l//-mu 




Part A 

20 Using the general method of Example 12 Part B, 2-butyl-l-{2-[(3-phenylprop-2- 

ynyl)oxy]cmyl}-l//-miidazo[4,5-c]qumolm^ (2.4 g, 6.26 mmol) was hydrogenated to 
provide 1.67 g of 2-butyl-l-[2-(3i)henylpn^xy)e%l]-l^ as a 

white solid. 

MS (CI) for C23H29N3O m/z 388 (MH*), 279 
25 PartB 
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Using the general method of Example 1 Part B, 2-butyl-I-[2-(3- 
phenylpropoxy)e%i]-l#-iimd^ (1.68 g, 4.34 mmol) was oxidized to 

provide 1.75 g of 2«butyl-l-[2-(3-phenylpropoxy)e^ 
oxide as glassy solid 

5 MS(a)fojC 2 5H29N 3 O2m/z404(MH + ),388 
PartC 

Using the general method of Example 1 15 Part C, 2-butyl-l-[2-(3- 
phenylpTopoxy)emyl]-ltf-M (1.75 & 434 mmol) was 

aminated The resulting tan solid was purified by recrystaflization from acetonitrile to 
10 provide 0.572 g of 2-biityl-l-[2-(3-phenylpropoxy^ 
amine as tan crystalline solid, m.p. 80.8-81.3 °C. 

Analysis. Calculated for CuHkNiO (H 2 0)oj: %C, 73.61 ; %H, 7.56; %N, 13.73. Found: 
%C, 73.3; %H, 7.65; %N, 13.67 

! H NMR (300 MHz, DMSO-d*) 5 8.07 (d, J = 8.3 Hz, 1 H), 7.62 (d, J = 83 Hz, 1 H), 7.41 
15 (t, J = 73 Hz, 1 H), 7.21 (t, J = 7.3 Hz, 1 H), 7.05-7.14 (m, 3 H), 6.89 (d, J - 73 Hz, 2 H), 
6.45 (s, 2 H), 4.74 (t, J - 4.4 Hz, 2 H), 3.80 (t, J - 4.9, 2 H), 3.24 (t, J = 5.9 Hz, 2 H), 2.98 
(t,J = 7.8 Hz,2H), 239 (t, J = 7.8 Hz, 2 H), 1.84 (p,J=»73, 83 Hz, 2 H), 1.62 (p, J = 7.8, 
5.9 Hz, 2 H), 1 .48 (sextet, J = 73, 73, 7.8 Hz, 2 H), 0.95 (t, J - 73 Hz, 3 H) 
MS (CI) for C^HaMO m/z 403 (MH*), 213 

20 

Example 125 
1 -[2-(Benzyloxy)emyl]-2^emox>Tmethy!)-l^imi 




Part A 

25 Using the general method of Example 1 Part B, l-[2-(benzyloxy)cmyl]-2- 

(emoxymethyl)-lH-hnidazo[4,5-c]qumolme (0324 g, 0.897 mmol) was oxidized to 
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provide 0338 gof l-[2-(beT^loxy)emyl]-2-(emox^ 

5N-oxidc as a brown oil. 

PartB 

Using the general method of example 115 Part C, l-[2^enzyloxy)ethyl]-2- 
5 (ethoxymemyl)-Ltf-iiru (0339 g, 0.897 mmol) was 

arriinated. The resulting tan solid was purified by recrystallized from acetonitrile to 
provide 0.187 g of H2-(benzyloxy)emyl]-2-(e^^ 
4-aminc as a white powder, mp. 144.5-146.0 °C. 

Analysia. Calculated for C22H24N4O1: %C, 70.19; %H, 6.43; %N, 14.88. Found: %C, 
10 69.96; %H, 629; %N, 15.09 

'H NMR (300 MHz, DMSO-d*) 5 8.08 (d, J = 7.8 Hz, 1 H), 7.61 (d, J - 8.3 Hz, 1 H), 7.43 
(t, J - 6.8 Hz, 1 H), 7.19-7.24 (m, 4 H), 7.1 1-7.14 (m, 2 H), 6.6 (s, 2 H), 4.87 (t, J = 5.4, 2 
H), 4.79 (s, 2 H), 4.44 (s, 2 H), 3.90 (t, J =* 5.4, 2 H), 3.52 (q, J - 6.8, 6.8 Hz, 2 H), 1 .13 (t, 

J = 6.8Hz,3H) 
15 r^(a)forC22H2^402r^z377(MH*),33i,241 

Example 126 
142^eiizyloxy)emyI]-2^utyl-l/^imidazo[4,5^] 

N 




20 Part A 

Using the general method of Example 1 Part B, l-[2-(benzyloxy)ethyl]-2-butyl- 
l/Amudazo[4^^]qumoline (23 g, 639 mmol) was oxidized to provide 2.4 g of l-[2- 
(benzyloxy)ctrtyl]-24>utyl-^ M a bvw™ ofl. 

MS (CI) for CuH^NjCh m/z 376 (MH 4 ), 360, 270 
25 PartB 
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Using the general method of example 1 Part C, l-[2-(ben2yloxy)ethyl]-2-butyl- \H- 
mnda2o[4,5-c]quinoline-5N-oxide (2.4 g, 6.39 rnmol) was reacted with trichloroacetyl 
isocyanate (1.45 g, 7.678 ramol) to provide 3.3 g of ^-{l-[2-<benzyloxy)ethyI]-2-butyl- 
l/^irnidazo[4,5-c]qrinolin^ aa a brown oil. 

5 Parte 

Using the general method of example 1 Part D, ^-{l-[2-<benzyloxy)ethyl]-2-butyl- 
li/-biidazo[4,5-c]qumofa (33 g, 6.39 rnmol) was 

hydrolyzed with sodium methoxide (5 mL of 25% in methanol). The resulting tan solid 
was purified by chromatography over silica gel (98/2 a^chloromethane/methanol), 
1 0 recrystallized from methanol and dried under vacuum at 60 °C for 1 8 hours to provide 

0.174 g of l-[2-(b<ffl2yIoxy)emYl]-2-bu^ as a white 

solid, m.p. 133-135 °C 

Analysis. Calculated for C^MO: %Q y 73 j 7; %^ o /oN> 14 96 Found . 0/oC> 
73.5 1; %H, 7.06; VoN, 14.92 
15 "H NMR (300 MHz, DMSO-d*) 8 8.03 (d, J - 7.3 Hz, 1 H), 7.60 (d, J = 8.3 Hz, 1 H) f 739 
(t, J - 6.8 Hz, 1 H), 7.17-7.24 (m, 4 H), 7.10-7.12 (m, 2 H), 6.45 (s, 2 H), 4.76 (t, J - 5.4, 2 
H), 4.41 (a, 2 H), 3.89 (t, J - 4.9, 2 H), 2.94 (t, J - 8.3 Hz, 2 H), 1.77 (p, J « 7.8, 7.8 Hz, 2 
H), 1 .40 (sextet, J - 7.8, 7.3, 6.8 Hz, 2 H), 0.91 (t, J = 7.3 Hz, 3 H) 
MS (CI) for CnHaMO m/z 375 (MH 4 ), 242, 183 

20 

Example 127 
H2-(Benzyloxy>%i]-2-methyl-Ltf-iinite 




Part A 
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Using the general method of Example 1 Part B,l-[2-<benzyloxy)ethyl]-2-methyl- 
l#-inridazo[4,5^]qumoline (6 g, 18.9 mmol) was oxidized to provide 6.3 g of l-[2- 
(beiizyloxy)emyl]-2-memyMif-imidazo[4,5^ as a brown solid. 

PartB 

5 Using the general method of example 1 Part C, l-[2-0> en 2y^ o xy) e thyl]-2-methyl- 

l^imidazo[4,5-c]qurnoline-5N-oxide (6.3 g, 1 8.9 mmol) was reacted with trichloroacetyl 
isocyanate (4.95 g, 26.27 mmol) to provide 10.4 g of /A{l-(2-{ben2yloxy)ethyl]-2-methyl- 
ltf-irnidazo[4,5^]quinolm^yl}-2^ as a brown solid. 

PartC 

10 Using the general method of example 1 Part D, N-{\ -[2>(benzyloxy)e&yrj-2- 

me%I-l#-iim\Iazo[4,5-c]qumofo (10.46 g, 21.89 mmol) 

was hydrolyzed with sodium mcthoxide (20 mL of 25% in methanol). The resulting brown 
solid was purified by chromatography over silica gel (98/2 dichloromethane/memanol) 
and dried under vacuum at 60 °C for 1 8 hours to provide 1 .036 g of l-[2- 

1 5 (benzylo:xy)€thyI]-2-memyl-l^ as a white solid, m.p. 

159-160°C. 

Analysis. Calculated for C20H20N4O: °/oC, 72.27; %H, 6.06; %N, 16.85. Found: %C, 
72.17; %H, 5.96; %N, 16.81 

! H NMR (300 MHz, DMSO-d<) 8 8.04 (d, J = 7.3 Hz. 1 H), 7.59 (d, J = 8.3 Hz, 1 H), 7.39 
20 (t, J = 8.3 Hz, 1 H), 7.15-7.27 (m, 4 H), 7.08-7.13 (m, 2 H), 6.49 (s, 2 H), 4.75 (t, J = 5.4, 2 
H), 4.43 (3, 2 H), 3.90 (t, J - 5.4, 2 H), 2.61 (s, 3 H) 
MS (CI) for C20H20N4O m/z 333 (MH*) f 243, 199 
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Example 128 
^-(Bei^loxyjetyn^sjctyl-l/^ 




Part A 

5 Using the general method of Example 1 Part B, l-[2-(benzYloxy)e%l>2-oc1yl- 

l/«midazo[4,5-c]qumolme (2.4 g, 5.8 mmol) was oxidized to provide 2.5 g of l-[2- 
(b<^Ioxy>myl>2-octyl-lif-^^ as a brown ofl. 

PartB 

Using the general method of example 1 15 Part C, l-[2-(benzyloxy)elhyl]-2-<)ctyl- 
10 W-imida^[4^]quinolme-5N-oxide (2.50 g, 5.80 mmol) was animated. The resulting 
oil was purified by chromatography over silica gel (98/2 dichloromethaneAnethanol) and 
recrystallized from acetonitrfle to provide 0.75 g l-(2-(benzyloxy)ethylJ-2-octyl-l/f- 
imida2o[4,5^]qumolin-4-amine as a white powder, m.p. 110-111 °C. 
Analysis. Calculated forC„H 34 N A 0: %C, 7531; %H, 7.96; %N, 13.01. Found: %C, 
15 75.20; %H, 7.88; %N, 13.00 

'H NMR (300 MHz, DMSO-ds) 8 8.03 (d, J = 7.8 Hz, 1 H), 7.60 (d, J = 8.3 Hz, 1 H), 7.40 
(t, J - 7 3 Hz, 1 H), 7.17-7.26 (m, 4 H), 7.10-7.13 (m, 2 H), 6.45 (s, 2 H). 4.76 (t, J = 4.9, 2 
H), 4.41 (s, 2 H), 3.88 (t. J - 4.9, 2 H), 2.93 (t, J - 7.8 Hz, 2 H), 1.79 (p, J = 7.3, 7.3 Hz, 2 
H), 1.20-138 (m, 10 H), 0.85 (t, J - 63 Hz, 3 H) 
20 MS (CI) for CnH^O m/z 431 (MH*), 291, 214 
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Example 129 
2-(2-MethoxyethylH^2-pheno^ 




5 

Part A 

Under a nitrogen atmosphere, 2^heuoxyethylarnine (17.6 ml, 0.13 mol) was added 
drop wise to a chilled (ice bath) solution of 4n:hloro-3-nitroo^irnoline (21.5 g, 0.1 mol), 
tricthylamine (2 1 .5 ml, 0. 16 mol) in dichloromethane (500 ml). The reaction was 
10 maintained at ambient temperature overnight Water was added and the phases were 

separated. The organic phase was dried (MgSOO, filtered, and the bulk of the solvent was 
removed under vacuum. Hexane was added and the solution was chilled in a refrigerator. 
The resulting precipitate was recovered by vacuum filtration to provide 19.1 g of 3-nitro- 
N^2-pheTioxyetrryl)qumolm^ainine as a yellow solid. 

15 PartB 

3-Nitrc-N^-phenoxyemyl)qumolm^amine (6.0 g, 19 mmol), 5% platinum on 
carbon (1 .5 g) and ethyl acetate (300 ml) were placed in a hydro genati on flask. The 
mixture was shaken overnight under a hydrogen pressure of 40 psi (2.8 Kg/cm 2 ). The 
reaction mixture was filtered and the catalyst was washed with ethyl acetate. The filtrate 
20 was dried (MgSC>4), filtered, and concentrated under vacuum to near dryness. Hexane was 
added and the resulting precipitate was collected by vacuum filtration to provide 4.9 g of 
K^2^henoxyethyl)qumoline-3 ,4-diamine as a pale yellow solid. 

PartC 

3 -methoxypropanoyl chloride (0.86 ml, 7.9 mmol) was added dropwise over a 30 
25 minute period to a chilled (ice bam) solution of r^^-phenoxyemyl)o^molme-3,4-diarnine 
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(2.0 g, 12 mmol) in dichloromethanc (100 ml). After a few hours, a precipitate formed 
The solvent volume was reduced under vacuum to near dryness and hexane (100 ml) was 
added. Vacuum filtration provided 2.9 g of 3-methoxy-N-{4-[(2- 
phenoxye%l)ammo]qumolin-3-yl}propanamidc as a hydrochloride salt 

5 PartD 

The product from Part C (2.9 g) and a 7.5% solution of ammonia in methanol (200 
ml) were placed in a pressure vessel The vessel was sealed and then heated at 160 °C for 
6 hours. After the mixture was cooled to ambient temperature, it was concentrated under 
vacuum. The residue was partitioned between dichloromethanc (1 50 ml) and water (1 50 
10 ml). The fractions were separated and the aqueous fraction was extracted with 

dichloromethane (100 ml). The organic fractions were combined, dried (MgS0 4 ), and 
filtered. The bulk of the solvent was removed under vacuum and hexane was added to 
yield a white precipitate. Vacuum filtration provided 1.8 g of 2-(2-methoxyethyl>l-(2- 
phenoxyethyl)- 1 tf-imidazo [4,5-c]quinoline as a white solid 

15 PartE 

3-Chloroperoxybenzoic acid (1 .5 g, 8.7 mmol, 60% by weight) was added in three 
portions over a period of 20 minutes to 2-(2-methoxyethyl)-l-(2-phenoxyethyl)-l^- 
imidazo[4,5^]qumoline (1.8 g, 52 mmol) in chloroform (100 ml). The reaction mixture 
was maintained at ambient temperature overnight and then washed with saturated sodium 
20 bicarbonate followed by water. The organic fraction was dried (MgS0 4 ) and concentrated 
under vacuum to near dryness. Hexane was added and the resulting precipitate was 
recovered by vacuum filtration to yield 1.6 g of 2-(2-methoxyethyl)-l -(2-phenoxyethyl)- 
l//-mridazo[4,5^]quinoline-5N--oxide as a light yellow powder. 

PartF 

25 Under a nitrogen atmosphere, trichloroacetyl isocyanate (0.8 ml, 6.6 mmol) was 

added dropwise to a solution of 2^2-memoxyetbyl)-1^2-phcnoxye^ 
c]qumoline-5N-oxide (1 .6 g, 4.4 mmol) in dichloromethane (100 ml) and the reaction was 
maintained at ambient temperature for 2 hours. Ammonium hydroxide (5 drops, 7% by 
weight in methanol) was added and the reaction was maintained at ambient temperature 
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for as additional 2.5 days. Sodium hydroxide (10%) was added and the two phases were 
separated The organic phase was concentrated and purified by flash column 
chromatography (silica gel, 9:1 dichloromethane/methanol). Fractions containing product 
were combined, concentrated in vacuo, dissolved in boiling toluene, and treated with 
5 activated charcoal. The mixture was filtered to remove the charcoal and the filtrate was 
cooled. The resulting precipitate was recovered by filtration and dried in a vacuum oven 
(80 °C) to provide 0.68 g of 2^2^emoxye%l>K2-phenoxyemyl>l//-miida2o[4,5- 
c]qmnoIm^-amine as a tan powder, m.p. 171.0-174.0°C. 

*H NMR (300 MHz, DMSCMfe) 6 8.19 (d, J = 8.1 Hz, 1H), 7.64 (d, J = 8.3 Hz, 1H), 7.44 
10 (t, J - 7 J Hz, 1H), 7.29-7.20 (m, 3H), 6.90 (t, J = 7.4 Hz, 1H), 6.82 (d, J = 8.2 Hz, 2H), 

6.58 (s, 2H), 5.01 (t, J = 5.0 Hz, 2H), 4.43 (t, J = 5.0 Hz, 2H), 3.87 (t, f = 6.9 Hz, 2H), 3.34 
(s, 3H), 330 (t, J « 6.9 Hz, 2H); 

MS (CI) m/e 363.1820 (363.1821 calcd for QiH^O* M+H); 

Anal cakd for C21H22N4O2: C, 69.59; H, 6.12; N, 15.46. Found: C, 69.32; H, 6.17; N, 
15 15.48. 

Example 130 
2-Isobutyl-H2-phenoxye1hyi)-l^m^ 



20 




^2-Phenoxyemyl)qumoh^3,4^anQine (1.5 g, 5.4 mmol) and isovaleryl 
chloride (0.8 ml, 6.4 mmol) were combined and treated according to the general 
procedures of Parts C-E of Example 129. The resulting product, 2-isobutyl-l-(2- 
25 phenoxyetbylMH-iimd^ 0 -6 g, 4.5 mmol) was dissolved in 
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10 



15 



20 



drcmoromethane (200 ml) and arnmonmm hydroxide (50 ml) was added. The reaction 
was chilled (ice bath) andp-toluenesulfonyl chloride (0.85 g, 4.5 mmol) was slowly added 
over a period of 20 minute, The cooling bath was removed and the reaction was 
^tainedatambientt^tmeovemight The phases were separated and the organic 
^~«««-** washed with ,* ^ous sodium donate (3X), water.brin!; 
dned (Na^,); and concentrated to near dryness * vacuo. Hexane was added to provide 
TnT ^ ^^^^on from acetonitriloto 

powder, m.p. 176.6-177.8 °C. 

*H NMR (300 MHz, DMSO-ds) 5 8.16 (d, J = 8.2 Hz, 1H), 7.63 (d, J = 8.3 Hz, 1H) 7 43 

6.49(s,2HX4.98(UM.8Hz.2H).4.42(U = 4.8Hz.2H),2.89(d, J = 7^Hz,2H) 
2.40-2.22 (m.lH), 1.02 (d,J= 6.6 Hz, 6H); ^' 

''C NMR (75 MHz, DMSO-dt) 158.6, 153 J, 152.4, 145.5, 132.9, 130.1, 127 I 1269 
121.5, 120.8, 1153, 114.7, 66.6, 44.4, 35.3. 27.1, 22.4; ' " 

MS (CI) m/e 361.2017 (361 J2028 calcd for CnH^O, M+H)- 
pealed for C^Q: C, 73.31; H, 6.71; N, ,5.54. Found: C, 7333; H, 6.56; N, 



Example 131 
2-faopropyl-H2-phenoxye%0-l^^ 



^2-Phenoxye%0qumoune-3.4^amine (2.0 g, 12 mmol) and isobutyryl 
chloride (0.9 ml. 8.6 mmol) were combined and treated according to the general procedure 
described i„ Example 130. Recrystallizarion from acetomtrflo provided 0 82 g of 2- 
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isopropyI-H2-phenoxyeihyl)-li/-iniidazo[4,5^]qumoliii^aii^ as a tan solid, nxp. 
229-231°C. 

J HNMR(300 MHz, DMSO-d*) 6 8.17 (d, J = 7.5 Hz, 1H), 7.65-7.62 (dd, J=> 83, 1.1 Hz, 
1H), 7.4M.40 (dt, J - 8.2, 1.1 Hz, 1H), 7.29-7.20 (m, 3H), 6.90 (t, J - 7.3 Hz, 1H), 6.81 
5 (d, J - 7.8 Hz, 2H), 6.46 (s, 2H), 5.01 (t, J - 4.9 Hz, 2H), 4.42 (t, J = 4.9 Hz, 2H), 3.54 
(septet, J = 6.8 Hz, 1H), 1 .4 1 (d, J - 6.8 Hz, 6H); 

I3 CNMR(75 MHz,DMSO-d6) 159.3, 158.5, 152.3, 145.4, 132.6, 130.1, 126.84, 126.78, 
121.5, 120.7, 1 15.3, 114.6, 66J, 44.1, 25.2, 21.8; 
MS (CI) m/e 347.1 872 (347.1872 calcd for diH^O, M+H); 
10 Anal calcd for C21H22N4O: C, 72.8 1 ; H, 6.40; N, 16.17. Found: C t 72.48; H, 6.59; N, 
16.50. 

Example 132 

2-Butyl-l ^2-phenoxyethyI)-lH-miidazo[4,5-c]quinolm-4-amme 

15 




N 4 ^2-PhcnoxycthyI)quinoline-3,4-<iiaminc (2.0 g, 7.2 mmol), xylenes (150 ml), 
and trimethylorthovalerate (2.5 ml, 14.3 mmol) were combined under an atmosphere of 

20 nitrogen and heated at reflux temperature for 4 days. The external heat was increased and 
approximately 35 ml of xylenes was removed by distillation. The reaction was slowly 
cooled to room temperature and a precipitate formed. The solid was recovered by vacuum 
filtration to yield 2.4 g of 2-buryl-H2-phraoxye^^ as a 

light tan crystalline solid. 

25 2-Bin>M^2-phenoxyemy1>ltf-inu was treated according to 

the general procedures described in Parts E and F of Example 129. A final recrystallization 
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from acetonitrile provided 0.93 g of 2-butyl-l^-p hra axy C thyI}-l^-imida Z o[4,5- 
c]quinolin-4-aminc as white needles, m.p. 168.3-169.5 °C. 

'H NMR (300 MHz, DMSO-d*) 5 8.16 (d, J = 8.1 Hz, 1H), 7.63 (d, J = 8.3 Hz, 1H), 7.43 
(t. J = 7.6 Hz, 1H), 728-7.20 (m, 3H), 6.90 (t, J» 7.4Hz, 1H), 6.82 (d, J = 8 J Hz, 2H), 
6.47 (s, 2H), 4.97 (t, J - 4.8 Hz, 2H), 4.43 (t, J - 4.8 Hz, 2H). 3.00 (t, J = 7.7 Hz, 2H), 1.8< 
(m, 2H), 1 .47 (m, 2H), 0.96 (t, J = 7 J Hz, 3H); 

,J C NMR (75 MHz, DMSO-d,) 158.5, 154.6, 152J, 145.6, 132^, 130.1, 126.8, 121J5, 

120.7, 1152, 114.6, 66.7, 44.4, 29.3, 262, 21.9, 13.6; 

MS (CI) m/e 3612032 (3612028 calcd for CaH^O, M+H); 

Anal calcd for CaH^O: C, 73.31; H, 6.71; N, 15.541 Found: C, 73.15; H, 6.69- N 

15.57. 

Example 133 
l-(2-Phenoxye%l)-2Kphenoxv^^ 




20 



According to the general procedure described in Part C of Example 129, 
phenoxyacetyl chloride (1 2 ml, 8.6 mmol) was reacted with N*-(2- 
phenoxyethyl)qumolii»-3,4-diamine (2.0 g, 72 mmol). The product of this reaction was 
treated according to the general procedures described in Parts D-F of Example 129. 
Recrystallization from acetonitrile provided 0.65 g of the final product, l-<2- 
phem^mylK-Ghenoxymemyl^ M a to 

m.p. 168.5-170.0°C. 

25 "H NMR (300 MHz, DMSOd«) 6 825 (d, J - 7.9 Hz, 1H), 7.64 (dd, J = 8.3, 1.0 Hz, 1H), 
7.47 (m, 1H), 738-7.14 (m, 7H), 7.01 (t, J = 7.3 Hz, 1H). 6.89 (t, J = 7.3 Hz, 1H), 6.81 (d, 
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J = 7.8 Hz, 2H), 6.69 (s, 2H), 5.53 (s, 2H), 529 (t, J = 5.0 Hz, 2H), 4.48 (t, J = 5.0 Hz, 
2H); 

n CNMR(75 MHz, DMSO-d«) 158.5, 152.7, 1492, 146.1, 134.1, 1302, 130.1, 127.6, 
127.0, 126.9, 122.0, 121.6, 121.5, 121.4, 115.3, 115.1, 114.7, 66.6, 62.7, 45.0; 
5 MS (0) m/e 41 1.1813 (411.1821calcd for C25H23N4O2, M+H); 

Anal calcd for C25H22N4O2: C, 73.15; H, 5.40; N, 13.65. Found: C, 73.36; H, 530; N, 
13.66. 

Example 134 
10 2^4-Memoxybeiizyl)-H2-pnOT^ 




According to the general procedure described in Part C of Example 129, 4- 
1 5 methoxypherrylacetyl chloride ( 1 .2 ml, 7.9 mmol) was reacted with K*-{2- 

pliCTOxyemyl)a^olme-3,4-diamine (2.0 g, 7.2 mmoO. The product of this reaction was 
treated according to the general procedures described in Parts D-F of Example 129. 
RecrystalHzation from acetonitrile provided 1.1 g of the final product, 2-(4- 
methoxybenzyiyi^-phc™ as a tan solid, 

20 m.p.201.0-203.6°C. 

*H NMR (300 MHz, DMSO-d*) 5 8.15 (d, J - 8.1 Hz, 1H), 7.63 (d, J = 8.3 Hz, 1H), 7.43 
(t, J - 7.6 Hz, 1H), 7.26-7,1 8 (m, 5H), 6.93-6.87 (m, 3H), 6.74 (d, J - 82 Hz, 2H), 6.58 
(s, 2H), 4.89 (t, J = 5.1 Hz, 2H), 4.40 (s, 2H), 424 (t, J - 5.1 Hz, 2H), 3.70 (s, 3H); 
MS (CI) m/e 425.1948 (425.1978 calcd for CiaHjjN^ M+H); 
25 Anal calcd for C^H^d: C, 73.57; H, 5.70; N, 13.20. Found: C, 7325; H, 5.93; N, 
13.06. 
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Example 135 
2<^cIopeaiyl-H2-pheDoxy^^ 




N^-phenoxyetby^^ (2.0 g, 12 mmol) and 

cycloprataiiccaiixmyl chloride (1.1 ml, 8.6 mmol) were combined and treated according to 
the general procedure described in Example 130. Recrystallization from acetonitrile 
provided 1.4 g of 2^1oi>entyl-l-(2-p^^ 
10 as a tan solid, m.p. 216.0-21 7.9°C. 

! H NMR (300 MHz, DMSO^) 8 8.17 (d, J ~ 8.1 Hz, 1H), 7.63 (d, J - 8.2 Hz, 1H), 7.43 
(t, J - 7.6 Hz, 1H), 7.28-7.20 (m, 3H), 6.90 (t, J = 7.3 Hz, 1H), 6.81 (d, J ° 8.5 Hz, 2H), 
6.46 (s, 2H), 5.02 (t, J - 4.9 Hz, 2H), 4.42 (t, J - 4.9 Hz, 2H), 3.60 (pentet, J= 8.2 Hz, 
1H), 2.18-1.67 (m,8H); 

15 l3 C NMR (75 MHz, DMSO-d^) 158.5, 1583, 152.9, 144.6, 133.0, 130.1, 126.8, 121.5, 
120.8, 115.3, 114.7,66.5,44.2,36.1,323,253; 
MS (CI) m/e 373.2030 (3732028 calcd for C^NA M+H); 
Anal calcd for C23H24N4O: C, 74.17; H, 6.49; N, 15.04. Found: C, 74.18; H, 6.59; N, 
15.08. 
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Example 136 



2-[(2-Methoxyethoxy)methy^ 



N 4 ^2-phenoxyetbyl)qumoln^ (2.0 g, 72 mmol) and 2-(2- 

memoxvethoxy)acetyl chloride (1 3 g, 8.6 mmol) were combined and treated according to 



provided 1.6 gof 2-[{2-methoxyethoxy)me^^ 
10 c]qumo)m^-arnine as white needles, m.p. 170.0-1 71 -5°C. -. 

! HNMR (300 MHz, CDC1 3 ) 5 8.06 (dd, J = 8.3, 1.0 Hz, 1H), 7.82 (dd, J = 8.4, 1.0 Hz, 

1H), 7.55-7.50 (m, 1H), 735-729 (m, 1H), 726-7.18 (m, 2H), 6.92 (t, J « 7.4 Hz, 1H), 

6.79 (dd, J - 8.7, 0.9 Hz, 2H), 5.57 (s, 2H), 5.07 (t, J = 5.9 Hz, 2H), 5.00 (s, 2H), 4.47 (t, J 

= 5.9 Hz, 2H), 3.71 (m, 2H), 3.55 (m, 2H), 3.31 (s, 3H); 
15 13 C NMR (75 MHz, CDC13) 158.9, 152.3, 150.3, 1462, 1352, 130.3, 128.3, 128.2, 127.6, 

123.1, 1222,120.6,116.1,115.1,72.1,70.2,66.6,663,593,45.6; 

MS (CI) m/e 393.1912 (393.1927 cakd for C22H25N4O3, M+H); 

Anal calcd for C22H24N4O3: C, 67.33; H, 6.16; N, 1427. Found: C, 67.62; H, 624; N, 

1437. 




5 




20 
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Example 137 

2^C>;lopropylme%l)-H2-p^ 




5 

N 4 ^^henoxyethyl)qumolmc-3 > 4-diammo (1.7 g, 6.1 mmol) and 
cyclopropylacetyl chloride (0.86 ml, 73 mmol) were combined and treated according to 
the general procedure described in Example 1 30. Recrystallization from methanol 
provided 0.86 g of 2^cyclopropylmethyl)- 1 -(2-phenoxyethyl)- L^-imidazo [4, 5-c] qumolin- 
10 4-amine as a white solid, m.p. 1 91.7-1 92.6°C - 

l H NMR (300 MHz, DMSO-dJ S 8.17 (d, J - 7.5 Hz, IH), 7.63 (dd, J = 8.3, 1.1 Hz, 1H), 
7.46-7.41 (m, 1H), 728-7.19 (m, 3HT), 6.89 (t, J = 73 Hz, 1H), 6.79 (d, J = 7.8 Hz, 2H), 
6.49 (s, 2H), 4.98 (t, J « 5.0 Hz, 2H), 4.42 (t, J - 5.0 Hz, 2H), 2.99 (d, J = 6.7Hz, 2H), 
1 .40-1 26 (m, 1H), 0.55 (m, 2H), 0.32 (m, 2H); 

15 

,3 C NMR (75 MHz, DMSO-d«) 158.6, 154.1, 152.4, 145.5, 133.1, 130.1, 127.0, 126.9, 
121.5, 120.8, 1152, 114.7,72.1,66.6,44.5,31.1,9.0,4.6; 

Anal calcd for C^aN^O.l H 2 Or C, 73.35; H, 6.21; N, 15.55. Found: C, 73.23; H, 
631; N, 15.57. 
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Example 138 
2^2^yctopentylemyl)-l-(2-phenoxye%^ 




5 

According to the general procedure described in Part C of Example 129, 3- 
cyclopcnrylpropionyl chloride (1.3 ml, 8.6 mmol) was reacted with N 4 -^- 
phenoxyemyl)q\iirK>lme-3,4^arnmc (2.0 g, 7.2 mmol). The product of this reaction was 
treated according to the general procedures described in Parts D-F of Example 129. 
10 Recrystallization from acctonitrile provided 0.44 g of the final product, 2-(l' 

cyclopratykthyl)-H2-phenoxyethyl>l//-nnid as a white 

powder, m.p. 165.0°C. 

*H NMR (300 MHz, DMSO-d«) 8 8.17 (d, J = 8.0 Hz, 1H), 7.64 (dd, J = 8.3, 0.80 Hz, 1H), 
7.44 (t, J = 7.3 Hz, 1H), 7.29-7.20 (m, 3H), 6.90 (t, J = 73 Hz, 1H), 6.81 (d, J = 1.9 Hz, 
15 2H), 6.60 (s, 2H), 4.97 (t, J = 4.6 Hz, 2H), 4.44 (t, J = 4.6 Hz, 2H), 3.00 (t, J = 7.6 Hz, 
2H), 1.91-1.77 (ro, 5H), 1.64-1.48 (m,4H), 1.20-1.14 (m, 2H); 

,3 C NMR (75 MHz, CDCh) 158.2, 155.0, 151.5, 144.7, 133.6, 129.9, 127 J, 127.4, 127.0, 
122.6, 121.9, 119.5, 115.5, 114.5, 66.0,45.7,39.8,33.9,323,26.4,24.9; 
MS (CI) m/e 401.2336 (4012341 calcd for C25H29N4O, M+H); 
20 Anal calcd for C^^O: C, 74.97; H, 7.05; N, 13.99. Found: C, 74.67; H, 7.1 1; N, 
13.97. 



147 



WO 02/46189 



PCT/US01/46581 



Example 139 

H2-PheiioxyeihyI)-2-^ 




5 

tf^-phenoxyemyOqii^^ ( L6 & sn ^ tetrahydroforan- 

3-carbonyl chloride (0.98 ml, 73 mmol) were combined and treated according to the 
general procedure described in Example 130. Recrystallization from acetonitrile provided 
03 g of l^*en«ye%^ u . 

10 atansoH4m.p.235.9-236.3°C. 

! HNMR (300 MHz, DMSO^) 5 8.18 (d, J - 7.8 Hz, 1H), 7.63 (dd, J = 8.3, 1.0 Hz, 1H), 
7.44 (dd, J = 7.6, 1.0 Hz, 1H), 7.29-7.20 (m, 3H), 6.90 ft J = 7.3 Hz, 1H), 6.81 (d, J = 7.9 
Hz, 2H), 6.49 (s, 2H). 5.05 ft J =» 4.9 Hz, 2H), 4.42 ft J - A3 Hz, 2H), 4.24 (m, 1H), 4.04- 
3.98 (m, 3H), 3.92-3.87 (m, lH),2.50-2.30 (m, 2H); 

15 l3 CNMR (75 MHz, DMSO^) 158.6, 155.2, 152.4, 145.5, 133.2, 130.1, 127.0, 126.9, 
121.6, 120.3, 115.2, 114.7, 72.1, 68.0, 66.5, 44.4, 36.0, 32.4; 
MS (CI) m/e 375.1808 (375.1821 calcd for CnH^O* M+H); 
Anal calcd for 0^^02*0.25 H 2 0: C, 69.73; H, 5.98; N, 14.78. Found: C, 69.90; H, 
5.91 ;N, 14.90. 

20 
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Example 140 
1 ^2-Pheno;tyethyl)-2-phenyM//-i^ 




5 

According to the general procedure described in Part C of Example 129, benzoyl 
chloride (1 .0 ml, 8.5 mmol) was reacted with N 4 -{2-phenoxyemyl)qmnolmc-3,4-diaimne 
(2.0 g, 7.2 mmol). The product of this reaction was treated according to the general 
procedures described in Parts D-F of Example 129. RecrystaHization from methanol 
10 provided 0.74 g of the final product, 1^2-phenoxyethyl>2-phenyl-l//-imidazo[4,5- 
c]qumolm^arnine, as a tan solid, m.p. 182.5-1 84.6°C. 

'H NMR (300 MHz, DMSO-d^) 5 8.21 (d, J - 7.9 Hz, 1H), 7.83-7.79 (m, 2H), 7.68-7.58 
(m, 4H), 7.48 (t, J - 7 J Hz, 1H), 7.29 (t, J = 73 Hz, 1H), 7.16 (m, 2H), 6.85 (t, J = 7.3 
Hz, 1H), 6.68 (m, 4H), 5.02 (t, J = 5.1 Hz, 2H), 4.33 (t J = 5.1 Hz, 2H); 
15 ,3 CNMR(75 MHz,DMSO-d«) 1582, 153.6, 152.9, 146.0, 133.6, 131.1, 130.8, 1303, 
130.1, 1293, 127.9, 127.5, 127.1, 121.9, 121.6, 121.2, 115.4, 114.7, 66.1,45.6; 
MS (CI) m/e 381.1703 (381.1715 calcd for CmHhNA M+H); 
Anal calcd for 02^^0*0.25 H 2 0: C, 74.88; H, 5.37; N, 14.55. Found: C, 74.42; H, 
5.10; N, 14.48. 
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Example 141 

MP<4-Arriko-ltf-™ 




Part A 

2^1ff-iim^azo[4,5^]qum^^ (3.0 g, 12.4 mmol) was added to a 

stirring mixture of a^bromo^tolumtrile (3.0 g, 15.3 mmol), sodium hydroxide (40 ml, 
50%), mchloromethane (40 ml), and beroyltrimetirylarnmonfum chloride (0.02 g, 0.1 1 
mmoO. Hie reaction was maintained for 72 hours and then diluted with dichloromemane 
(100 ml) and water (100 ml). The phases were separated and the aqueous phase was 
extracted with additional mchloromcthane (100 ml). The organic tractions were 
combined, washed with water, dried (MgS0 4 ), filtered, and concentrated in vacuo. The 
residue was purified by flash column chromatography (silica gel, 9/1 
dicWcmmiethane/memanol, R/0.48) to provide 2.66 g of 4-{[2-<l//-rmidazo[4,5- 
c]quinolin-l-yl)birto^ 

PartB 

3-Chloror^xybenzoic acid (2.2 g, 7.5 mmol, 60% by weight) was slowly added 
to a solution of 4-{[2<ltf-imida^[^ (2 .6 g, 

73 mmol) in chloroform (70 ml). The reaction was maintained for 2 hours and then 
sequentially washed with saturated sodium bicarbonate (200 ml), water (2 X 100 ml); 
dried (MgS0 4 ); filtered; and concentrated to provide 2.7 g of the 5N-oxide product 
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PartC 

/>-ToIuenesulfonyl chloride (1.43 g, 7.5 mmol) was slowly added over a 20 minute 
period to a chilled (0 °C) mixture of the product from Part B (2.7 g, 73 mmol), 
concentrated ammonium hydroxide (10 ml) and dichloromethane (20 ml). Monitoring by 
5 thin layer chromatography (9: 1 rtchloromethane/methanol) indicated that the reaction was 
complete within minutes. The reaction was wanned to ambient temperature and the 
phases were separated. The organic phase was sequentially washed with sodium 
carbonate (3X), water, and brine; dried (Na 2 S04); and concentrated in vacuo. Purification 
of the resulting brown oil by flash column chromatography (silica gel, 92/8 
10 dicworomethane/methanol) followed by multiple recrystallizations from ethyl 
acetate/hexane yielded 0.45 g of 4-{[2^4-aimno-lJ/-irmd^ 
yl)butoxy]metoyl}benzomtrile as a tan powder, mp. 160.0-1 6 1.0°C. 
*H NMR (300 MHz, DMSO-d*) 5 8.41 (s, 1H), 8.20 (d, J = 7.3 Hz, 1H), 7.67 (m, 3H), 
7.44 (t, J = 7.3 Hz, 1H), 731-721 (m, 3H), 6.72 (s, 2H), 5.26 (broad s, 1H), 4.54 (s, 2H), 
15 4.02-3.91 (m, 2H), 2.07 (m, 2H), 0.87 (t, J - 7.3 Hz, 3H); 

l3 CNMR (125 MHz, DMSO-d*) 1522, 1452, 143.8, 140.1, 132.4, 132.0, 1273, 126.6, 

126.4, 121.0, 1203, 118.7, 115.0, 110.0; 

MS (EI) m/e 371.1754 (371.1746 calcd for CnH 2 iN 3 0); 

Anal calcd for C22H21N5O: C, 71.14; H, 5.70; N, 18.85. Found: C, 70.78; H, 5.65; N, 
20 1831. 
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Example 142 

4^{[(2/9-2^4-Amm<^ 



(2/?)-2^1J^imidazo[4,5^]qiimolin-l-yl)butan-l-ol (1 36 g, 53 mmol) was reacted 
according to the general procedures described in Parts A and B of Example 1 4 1 to provide 
1 .60 g of the 5N-oxide product 

Trichloroacetyl isocyanate (0.77 ml, 6.5 mmol) was added drop wise to a solution 
of the 5N-oxide (1 .60 g) and dichloromethane (25 ml). The reaction was maintained 
overnight and then concentrated in vacuo. The resulting red oil was dissolved in methanol 
(25 ml) and sodium methoxidc (4.0 ml, 21 % in methanol) was added dropwise. The 
reaction was maintained for 2.5 days. The solvent was removed in vacuo and the crude 
product was purified by flash column chromatography (silica gel, 92/8 
mchlorcnnethane/methanol) followed by recrystallization from methyl acetate to yield 4- 
({[(2/^2^4-amino-ltf-i^^ as a 

white solid. The enantiomeric excess (ec) of the final product was determined to be 
greater than 99% based on liquid chromatography (column: CHIRALCEL® OD-RH; 
eluent 90/10/0.2 pentane/methanol/triemylarnine; flow rate 2 ml/min, R* 7.8 minutes). 



20 *H NMR (500 MHz, DMSO-d«) 8 8.39 (a, 1H), 8.20 (d, J - 7.8 Hz, 1H), 7.69 (d, J = 8.1 
Hz, 2H), 7.63 (dd, J - 8.3, 1.1 Hz, 1H), 7.45-7.42 (m, 1H), 7.31 (d, J = 8.1 Hz, 2H), 7.23 
(m, 1H), 6.58 (s, 2H), 527 (broad s, 1H), 4.57 (s, 2H), 4.03 (dd, J « 10.3, 6.8 Hz, 1H), 
3.93 (dd, J -10 J, 3.9 Hz, 1H), 2.09 (m, 2H), 0.89 (t, J - 7.3 Hz, 3H); 
Anal calcd for C a H 21 NsO: C, 71.14; H, 5.70; N, 18.85. Found: C, 71.00; H, 5.66; N, 

25 18.64. 




5 
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Example 143 

4^{[(2i^2^4-Ainmo-l//-imi^^ 



(2^2^1 //-iinidazo[4 1 5-c]quinoliD- 1 -yl)butan- 1 -ol (13 g) was reacted according 
to the general procedure described in Example 142. Recrystaflization of the final product 
from ethyl acetate/hexanes provided 02 g of 4-{ { [(25)-2-{4-aimno- 1 J/-imidazo[4,5 - 



l H NMR (500 MHz, DMSO-d«) 8 8.40 (s, 1H), 8.20 (d, J - 8.0 Hz, 1H), 7.70 (d, J *• 8.2 
15 Hz, 2H), 7.63 (dd, J = 8.3, 1.1 Hz, 1H), 7.46-7.41 (m, 1H), 731 (d, J = 8.2 Hz, 2H), 723 
(m, 1H), 6.62 (s, 2H), 521 (broad s, 1H), 4.57 (s, 2H), 4.04 (dd, J - 103, 6.7 Hz, 1H), 
3.93 (dd, J =103, 3.9 Hz, 1H), 2.10 (m, 2H), 0.88 (t, J » 73 Hz, 3H); 
Anal calcd for CzzHuNjO: C, 71.14; H, 5.70; N, 1 8.85. Found: C, 71.10; H, 5.98; N, 
1856. 



5 
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10 



15 



Example 144 




1 

Part A 

Propargyl bromide (10.0 ml, 89.8 mmol, 80 % in toluene) and 
beiizyltihnethylammonium chloride (0.60 g, 32 mmol) were dissolved in dichloromemane 
(130 ml). The solution was treated with sodium hydroxide (130 ml, 50 % w/w in water). 
2^2-Memo,cvemyI>l/«m^ (20 0 fc ?3 ? mmo]) ^ 

added and the mixture was vigorously stirred for 18 hours. Thin layer chromatography 
(9/1 cUoroform/methanol) indicated complete conversion. The mixture was diluted with 
water (200 ml) and the phases were separated. The aqueous fraction was extracted with 
additional dichloromethane (3 x 150ml). The combined organic fractions were washed 
with brine (100 ml), dried (Na 2 S0 4 ), filtered and concentrated to yield 22.7 g of 2^2- 
metooxyemyl>l-[2^rop-2-ynyloxy^ M m orange 

solid. 

'H NMR (300 MHz, DMSOd,) 5 9.15 (s, 1H), 8.40 (m, 1H), 8.15 (m, 1H), 7.73-7.64 (m, 
2H), 4.89 (t, J > 5.3 Hz, 2H), 4.10 (d, J - 2.4 Hz, 2H), 3.95 (t, J = 5.1 Hz, 2H), 3.89 (t, J > 
6.9 Hz, 2H), 3.36 (t, J = 2.4 Hz, 1H), 3.32 (s, 3H), 3.27 (t, J =■ 6.9 Hz, 2H). 
20 PartB 

2-(2-Memoxye%l)-l-[2-(prop-2-yiiyloxy)emyi]-ljy-im 
(22.7 g. 73.4 mmol) was dissolved in chloroform (300 ml) and chilled in an ice water bath 
3-CUoroperoxybenzoic acid (17.0 g, 127.9 mmol, 77 % max) was added in small portions 
over 30 minutes. Analysis by thin layer chromatography (9/1 chloroformAnetbanoI) at 30 
25 minutes indicated mat there was still starting material present Additional 3- 

chloroperoxybenzoic acid (7.00 g, 52.7 mmol, 77 % max) was added. After 2 hours, the 
reaction was wanned to ambient temperature and quenched by the addition of saturated 
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sodium bicarbonate (100 ml). The aqueous and organic fractions were separated and the 
aqueous traction was extracted with additional chloroform (2 x 50 ml). The combined 
organic tractions were washed with water (100 ml), brine (100 ml); dried (Na 2 SC>4); 
filtered; and concentrated in vacuo to provide a dark orange solid. *H NMR indicated less 
5 man 5 % 3-chlorobenzoic acid in the crude product The material was used without 
further purification. 

! H NMR (300 MHz, DMSO-d«) 6 8.56 (s, 1H), 8.33 (d, J - 7.7 Hz, 1H), 7.99 (d, J = 7.3 
Hz, 1H), 7.38-730 (m, 2H), 4.40 ft J - 4.8 Hz, 2H), 3.63 (d, J - 2.1 Hz, 2H), 3.47 ft J - 
4.9 Hz, 2H), 3.40 ft J - 63 Hz, 2H), 2.88 ft J = 2.0 Hz, IH), 2.84 (s, 3H), 2.78 ft J « 6 3 
10 Hz,2H). 
PartC 

Under an atmosphere of nitrogen, 2-{2 -methoxy ethyl)- 1 -[2 -{prop-2- 
ynyloxy)emyl]*l//-rnudazo[4,5-c]quinoline^5N-oxide (1.57 g, 4.83 mmol) was dissolved 
in dichloromethane (25 ml). Trichloroacetyl isocyanate (0.80 ml, 6.71 mmol) was added 

15 dropwise via syringe. The reaction was stirred for 1 hour and then the volatiles were 

removed in vacuo. The resulting residue was treated with methanol (15 ml) forming an 
orange suspension. A solution of sodium methoxide (25 % in methanol) was added slowly 
via syringe. The reaction became a dark orange solution. After 1 .5 hours the reaction 
was quenched by the slow addition of saturated ammonium chloride solution (10 ml). The 

20 methanol was removed in vacuo. The aqueous residue was extracted with 

dichloromethane (3 x 10 ml) and the organic tractions were combined and washed with 
water (10 ml) and brine (10 ml). The solution was dried (Na 2 S04), filtered and 
concentrated in vacuo to yield the crude product as an orange solid. Recrystallization 
from propyl acetate provided 0,78 g of 2-(2-methoxyethyl)- 1 -[2-{prop-2-ynyloxy)ethyl]- 

25 l//-imidazo[4^^]qumolm^amine as off-white crystals. 

! H NMR (300 MHz, DMSO-d«) 5 8.05 (d, J = 7.3 Hz, 1H), 7.61 (d, J - 12 Hz, 1H), 7.42 
ft J- 7.8 Hz, 1H), 7.23 ft J = 73 Hz, 1H), 6.44 (bs, 2H), 4.78 ft J - 5.2 Hz, 2H), 4.1 1 (d, 
J - 2.5 Hz, 2H), 3.91 ft J - 5.5 Hz, 2H), 3.83 ft J - 6.7 Hz, 2H), 337 ft J = 2.6 Hz, 1H), 
330 (a, 3H), 3.20 ft J = 6.8 Hz, 2H); 

30 MS(CI)m/e325(M + H); 

Anal calcd for QiHioN^: C, 66.65; H, 6.21; N, 17.27. Found: C, 6634; H, 6.05; N, 
16.96. 
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Example 145 

2-methyM-(2-{[(2E)-3-phen^^^ 

amine 




5 

Part A 

Using the general method of Example 1 Part B, 2^2-metbyl-l#4midazo[4,5- 
c]qumolm-l-yI)ethyl acetate (12.0 g, 44.56 mmol) was oxidized to provide 8.7 g of 2-(2- 
mc&yl-5K)xido-lJ^-miida2o[4^]qumolm-l-yI)emyl acetate as a brown solid. Material 
10 was used without further purification. 
PartB 

A dried round bottom flask was charged with a stir bar, 2-(2-methyl-5-oxido- 1//- 
iniidazo[4^H:]quinolin-l-yl)emyl acetate (8.7 g, 30.49 mmol), anhydrous 
dhnethylformamide (80 mL), and anhydrous toluene (100 mL) under nitrogen. To this 

1 5 brown mixture was added phosphorus oxychloride (3 . 1 mL) by syringe at ambient 

temperature. The reaction solution cleared in a couple of minutes and a slight exo therm 
was observed. The reaction was judged to be complete after 30 minutes. The volatiles 
were removed under reduced pressure. The resulting brown solid was partitioned between 
dichloromethane and 4% aqueous sodium bicarbonate to a pH of ~8. The aqueous layer 

20 was extracted with dichloromethane (5x), The organic fractions were combined, dried 
with anhydrous sodium sulfate, concentrated under reduced pressure and dried overnight 
at ambient temperature under reduced pressure to provide 9J2 g of 2-(4-chlon>2-metbyl- 
ii/-mndazo[4,5H:]quinolm-l-yl)ethyl acetate as a brown oO. 
MS (CI) for C!5H,4aN 3 02 m/z 304 (MH 4 ), 262, 218 
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PartC 

A round bottom flask was charge with a stir bar, 2-{4-chloro-2-methyl- 1 H- 
rmidazo{4,5^]quinolin-l-yl)cthyl acetate (92 g, 30.5 mmol), methanol (200 mL) and 
potassium carbonate (0.4 g, 3.0 mmol). The reaction was judged complete after stirring 

5 for 5 hours at 26 °C. The solution was partitioned between chloroform and brine. The 

organic layer was removed and the aqueous traction extracted with chloroform (6x). The 
organic tractions were combined, dried with anhydrous sodium sulfate and concentrated 
under reduced pressure to approximately 200 mL when crystallization was observed. The 
solution was stoppered and maintained at ambient temperature for 24 hours. The resulting 

1 0 fine white crystals were collected by filtration to provide 4.49 g of 2-(4-chloro-2-methyl- 
lif-iimdazo[4,5^]qumolin-l -yl)ethanol.* 
MS (CI) for C13H12CIN3O m/z 262 (MH*% 218 
PartD 

A round bottom flask was charge with a stir bar, 2-(4rchIoro-2-methyl- \H- 
1 5 imidazo[4,5-c]quinolin- 1 -yI)ethanol (3.9 g, 1 4 .9 mraolX mchloixnnethane (125 mL), 

aqueous sodium hydroxide (50%, 125 mL), benzyltrimemylarnmonium chloride (0.55 g, 
0.003 mmol) and stirred vigorously at ambient temperature. To this mixture was added 
cmnamyl bromide (8.8 g, 44.71 mmol) as a solid. After 45 minutes the solution was clear 
and the reaction was judged complete. The solution was poured into ice water (200 mL), 
20 the organic layer separated and was drawn off. The aqueous solution was extracted with 
dichloromethane (4x). The organic layers were combined, washed with brine, dried with 
anhydrous sodium sulfate, and concentrated under reduced pressure. The resulting orange 
oil was purified by chromatography over silica gel (dichloromethane, followed by 98/2 
dichloromethane/memanol). The resulting oil was triturated with ethyl ether and the 
25 resulting solid was collected by filtration and dried to provide 4.22 g of 4-chloro-2- 
me%l-l^-{[(2E)-3i>heny^ as a 

white solid. 

MS (d) for C22H20CIN3O m/z 378 (MH*), 262, 228 
PartE 

30 4<3iloro-2-methyl-H2-W 

cjquinoline (2.12 g, 5.61 mmol), was combined with an arnmonia/methanol solution (7%, 
70 mL) in a bomb and heated to 1 50 °C for 16.5 hours and cooled to ambient temperature. 
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Analysis indicated that the reaction was incomplete. The solution was concentrated under 
reduced pressure to - 10 mL, diluted with ammonia/methanol (7%, 50 mL) and reacted in 
a bomb at 150 °C for 8.5 hours to complete the reaction. The solution was partitioned 



5 removed The aqueous layer was saturated with sodium chloride and extracted with 
dichloromethane (3x). The organic tractions were combined, dried with anhydrous 
sodium sulfate and concentrated under reduced pressure. The resulting brown solid was 
recrystalized from methanol to provide 0.963 g of 2-methyl-l -{2- {[(2E)-3-phenylprop-2- 
rayl]oxy} ethyl)- l//-imidazo[4,5^]qmn^ as a white solid, m.p. 111.8-11X5 



10 °C. 

Analysis. Calculated for C22H22N4O: %C, 73.72; %H, 6.19; %N, 1 5.63. Found: %C, 
73.48; %H, 6.25; %N, 1 5.57 

! H NMR (300 MHz, DMSOd*) 5 8.08 (d, J - 7 .5 Hz, 1 H), 7.61 (d, J = 8.1 Hz, 1 H), 7.40 
(t, J = 5.6 Hz, 1 H), 7.18-7 JO (m, 6 H), 6.51 (s, 2 H), 6.31 (d, J - 16.2 Hz, 1 H), 6.17 (dt, 
15 J=15.6, 5.3 Hz, 1 H), 4.76 (t, J = 5.0 Hz, 2 H), 4.05 (d, J - 3.9 Hz, 2 H), 3.91 (t, J = 5.6, 2 
H), 2.64 (s, 3 H) 

MS (CI) for CziH^O mlz 259 (MH*), 243, 199 



between dichloromethane and saturated aqueous sodium bicarbonate and the organic layer 



20 



Example 146 

2-memyl- 1 - {2-[(3-phe3iylpro^ 

c]qumolin-4- amine 
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Part A 

Using the general method of Example 115 Part C, the 4-amino group was 
introduced to 2^2-methyl-5K)xido-l//-rrnio^ acetate (8.47 g, 

29.71 mmol). The resulting brown oil was purified by trituration with acetomtrile and 
5 dried to yield 3.583 g of 2-(4-amino-2-methyl- l/f-rrrudazo[4,5^]cruinolin- 1 -yl)ethyl 
acetate as a tan solid. 

MS (CI) for CuHuCItyOi m/z 285 (MH*), 270, 199 
PartB 

A Parr flask was charged with 2^4-arnmo-2-methyl-l/f-miia^ 
10 yl)ethyl acetate (3.61 g, 12.64 mmol), trifluoroacetic acid (50 mL) and purged with 

nitrogen. To this solution was added platinum (IV) oxide (0.5 g). The reaction was judged 
to be complete after 1 3 days of hydro gcnation at ambient temperature. The solution was 
filtered and the volatiles removed under reduced pressure. The resulting brown oil was 
partitioned between dichJoromethane and saturated aqueous sodium bicarbonate to a pH of 
15 ~ 8. The layers were separated. The aqueous layer was extracted with dichloromethane 
(4x). The organic tractions were combined, dried with anhydrous sodium sulfate and 
concentrated under reduced pressure. The resulting white solid was purified by 
^crystallization from ethyl acetate/methanol (9/1) and dried to provide 0.98 g of 2-(4- 
amino-2 -methyl^ J,8>9-tetrah^ as a white 

20 solid. 

MS (CI) for C n HiaN40 m/z 247 (MH 4 ), 203 
PartC 

Using the general method of Example 1 Part A, 2^4-ammo-2-metnyl-6,7,8,9- 
tetrahydro-l//-irnidazo[4,5^]qumoh^^ (0.763 g, 3.098 mmol) was reacted 

25 with propargyl bromide (80% in toluene, 1.1 mL, 9.29 mmol) to provide 0.42 g of 2- 
metbyl-l-[2^rop-2-ynyloxy)emy^ 
amino as a brown oiL 

MS (d) for C16H20N4O m/z 285 (MH 4 ), 247, 183 
PartD 

30 Using the general method of Example 12 Part A, 2-mctbyl- 1 -[2-(prop-2- 

ynyloxy)ethy!]^,7,8,9-tetrahyd^ (0.396 g, 1.392 

mmol) was reacted with iodobenzene (0.17 mL, 1 .532 mmol) at ambient temperature. 
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After 18 hours the reaction was incomplete. The solution was heated to 50 °C for 3 hours 
to complete the reaction. The volatiles were removed under reduced pressure. The 
resulting oil was partitioned between dichloromethane and 4% aqueous sodium carbonate 
and the organic layer removed. The aqueous layer was extracted with dichloromethane 

5 (3x). The organic fractions were combined, dried with anhydrous sodium sulfate and the 
volatiles were removed under reduced pressure. The resulting oil was purified by 
chromatography over silica gel (95/5 mchloromethane/methanol). The resulting white 
solid was dissolved in m^hloromethane (2 mL) and reacted with 1M HQ in ether (2 mL). 
The volatiles were removed under reduced pressure and the resulting solids recrystallized 

0 from methanol to provide 0.1089 g of 2-methyl-l - {2-[(3-phenylprop-2-ynyI)oxy]ethyl} - 
6,7,8^-tetrahydio-l//-irmda^ (hydrochloride)^ as a tan solid. 

Analysis. Calculated for C^H^O (HClJu, (H 2 0)o.7: %C, 59.74; %H, 6.22; %N, 12.67; 
%C1, 15.23. Found: %C, 59.72; %H, 6.04; %N, 12.65; %C1, 14.99 
! H NMR (300 MHz, DMSO^s) 8 7.93 (s, 2 H), 7.36-7.40 (m, 3 H), 7.28-7.30 (m, 2 H), 

5 4.56 (t, J = 5.0 Hz, 2 H), 4.35 (s, 2 H), 3.88 (t, J = 5.3 flz, 2 H), 2.92 (s, 2 H), 2.69 (s, 2 H), 
2.60(s,3H),1.73(s,4H) 
MS (CI) for C22H24N4O m/z 361 (MH*), 247, 199 



CYTOKINE INDUCTION IN HUMAN CELLS 
An in vitro human blood cell system is used to assess cytokine induction. Activity 
is based on the measurement of interferon and tumor necrosis factor (a) (IFN and TNF, 
respectively) secreted into culture media as described by Testerman eL al. In "Cytokine 
Induction by the Immunomodulatory Lniquimod and S-27609", Journal of Leukocyte 
Biology, 58, 365-372 (September, 1995). 
Blood Cell Preparation for Culture 

Whole blood from healthy human donors is collected by venipuncture into EDTA 
vacutainer tubes. Peripheral blood mononuclear cells (PBMCs) are separated from whole 
blood by density gradient centrilugation using Histopaque<©-1077. The PBMCs are 
washed twice with Hank's Balanced Salts Solution and then are suspended at 3-4 x 10 6 
cells/mL in RPMI complete. The PBMC suspension is added to 48 well flat bottom sterile 
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tissue culture plates (Costar, Cambridge, MA or Becton Dickinson Labware, Lincoln Park, 
NJ) containing an equal volume of RPMI complete media ccmtaining test compound. 
Compound Preparation 

The compounds are sohibilized in dimethyl sulfoxide (DMSO). The DMSO 
5 concentration should not exceed a final concentration of 1 % for addition to the culture 
wells. 
Incubation 

The solution of test compound is added at 60 uM to the first well containing RPMI 
complete and serial 3 fold dilutions are made in the wells. The PBMC suspension is men 
1 0 added to the wells in an equal volume, bringing the test compound concentrations to the 
desired range (0.12 to 30 uM). The final concentration of PBMC suspension is 1.5-2 X 
10 6 cells/mL. The plates are covered with sterile plastic lids, mixed gently and then 
incubated for 18 to 24 hours at 37°C in a 5% carbon dioxide atmosphere. 
Separation, 

15 Following incubation the plates are centrifuged for 5-10 minutes at 1000 rpm 

(-200 x g) at 4°C. The cell-free culture supernatant is removed with a sterile 
polypropylene pipet and transferred to sterile polypropylene tubes. Samples are 
maintained at -30 to -70°C until analysis. The samples are analyzed for interferon (a) and 
for tumor necrosis factor (a) by ELISA 

20 Interferon (a) and Tumor Necrosis Factor ( a\ Analysis bv ELISA 

Interferon (a) concentration is determined by ELISA using a Human MultinSpecies 
kit from PBL Biomedical Laboratories, New Brunswick, NJ. Results are expressed in 
pg/mL. 

Tumor necrosis factor (a) concentration is determined using EUSA kits available 
25 from Genzyme, Cambridge, MA; RAD Systems, Minneapolis, MN; or Pharmingen, San 
Diego, CA Results are expressed in pg/mL 

The table below lists the lowest concentration found to induce interferon and the 
lowest concentration found to induce tumor necrosis factor for each compound. A M * M 
30 indicates that no induction was seen at any of the tested concentrations; generally the 
highest concentration tested was 10 or 30 uM. 
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Cytokine Induction in Human Cells 


Example 


Lowest EfFective Concentration (uM) 


Number 


Interferon 


Tumor Necrosis Factor 


I 


0.12 


1.11 


it 


1.11 i 


* 


•x 
J 


0 19 

U.1X 


3 33 


4 


v.lx 


• 


5 


U.1Z 


1 11 
i.ii 


r 
0 




* 


f 

I 


111 
1.1 1 


0 37 


o 
o 


1 1 1 
i.i x 


10 


O 




* 


1 A 


1 11 
l.ll 


10 


1 i 
11 


111 


* 


11 
1Z 


10 

IV 


* 


13 


10 


10 


14 


10 


10 


15 


0.12 


» 


16 


0.01 


0.37 


17 


0.12 


037 


18 


0.12 


1.11 


19 


037 


• 


20 


• 


• 


21 


0.12 


* 


22 


0.12 


037 


23 


1.11 


• 


24 


0.12 




25 


0.12 
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Cytokine Induction in Human Cells 


Example 


Lowest Effective Concentration (uM) 


Number 


Interferon 


Tumor Necrosis Factor 


26 


0.12 


* 


27 


0.12 




28 


10 




29 


♦ 




30 


333 


* 


31 


♦ 


* 


32 


10 


* 


33 




* 


34 


* 


* 


35 


* 


* 


36 






37 




* 


38 


10 




39 


1.11 


* 


40 


0.12 


* 


41 


Ul 


333 


42 


037 


* 


43 


037 


* 


45 


037 




46 


0.01 


333 


47 


0.12 




48 


0.12 




49 


0.04 




50 


333 




51 


037 




52 


1.11 




53 


1.11 




54 


0.12 
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Cytokine Induction in Human Cells 


Example 


Lowest Effective Concentration (uM) 


Number 


Meneron 


x umur iNccrosis r actor 


55 


» 




56 


1.11 


in 

1U 


57 


* 


JO 


58 


333 




59 


1.11 




60 


1.11 




61 






62 


* 


333 


63 


• 




64 






65 


' iii 
i.i i 




66 


* 




67 


* 




68 






69 


1.11 




70 


A 17 

V/^J / 




71 


333 




72 


1.11 




73 


1.11 


— 


74 


0.37 




75 


* 




76 


1.11 




77 


0.12 




78 


* 




79 


* 




80 


* 




81 


1.11 




82 
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Cytokine Induction in Human Cells 


Example 
Number 


Lowest Effective Concentration (uM) 


Interferon 


Tumor Necrosis Factor 


83 


037 


♦ 


84 


0.37 


* 


85 


0.37 


* 


86 


037 




87 


1.11 


• 


88 


037 


30 


89 


037 


10 


90 


0.12 


10 


91 


037 


10 


92 


333 


333 


93 


0.12 


10 


94 


0.01 


333 


95 


Ul 


♦ 


96 


0.12 


10 


97 


1.11 


* 


98 


037 


* 


99 


037 




100 


* 




101 


0.04 


10 


102 


037 


• 


103 


* 


10 


104 


0.12 


10 


105 


037 


1.11 


106 


037 




108 


0.00017 


0.04 


109 


0.01 


037 


110 


333 




111 


333 
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Cytokine Induction in Human Cells 


T7 Yttrnnlp 


Lowest Effective Concentration (uM) 


nuuiuci 


111 LCI lOlUU 


Tumor Necrosis Factor 








111 
1 1j 


111 
1.11 


* 


114 


f\ 11 

U.12 


0.37 


115 


0.12 


1.11 


116 




• 


117 


♦ 


• 


118 


0.01 


0.04 


119 


0.01 


0.12 


120 


0.01 


. 0.01 


121 


0.01 


0.04 . 


122 


0.01 


0.12 


123 


0.12 


10 


124 


1.11 


10 


125 


0.01 


0.37 


126 


0.04 


0.04 


127 


0.01 


0.12 


128 


♦ 




129 


0.01 


0.04 


130 


3.33 


3.33 


ill 


* 


10 


132 


0.01 


3.33 


133 


333 


* 


134 


* 




135 


♦ 


* 


138 


1.11 


♦ 


139 


* 


* 


140 


* 


* 


141 


0.12 


0.12 
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Cytokine Induction in Human Cells 


Example 
Number 


Lowest Effective Concentration (uM) 


Interferon 


Tumor Necrosis Factor 


142 


0.04 


0.04 


143 


1.11 


3.33 


144 


0.01 


0.04 
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WHAT IS CLAIMED IS: 



1. A compound of the formula©: 

5 




X is -CHRj-, -CHRralkyl-, or -CHRj-alkenyl-; 
Ri is selected from the group consisting of: : :-" 

-alkenyl; 

-aryi; and 

-R<-aryl; 

R 2 is selected from the group consisting of: 
-hydrogen; 
-aDcyl; 
-alkenyl; 
-aryl; 

-hetcroaryl; 
-heterocyclyl; 
-alkyl-Y-alkyl; 
-aBcyl-Y- alkenyl; 
«*Ikyl-Y-aryl; and 

- alkyi or alkenyl substituted by one ox more substitnents selected 
from the group consisting of: 

-OH; 

-halogen; 



10 

wherein: 



15 



20 
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-N(R3>2; 
-CO-N(R3)2; . 
-CO-Ci-io alkyl; 
-CO-O-C M0 aBcyi; 
5 -N 3 ; 

-aryl; 

-heteroaryl; 
-beterocycryl; 
-CO-aryl; and 
10 -CO-heteroaryl; 

Rt is alkyl or alkcnyl, which may be interrupted by one or more 
-O- groups; 

each R3 is independendy H or Cmo alkyl; 
each Y is independently -O- or -S(0)o-r ; 
15 n is 0 to 4; and 

each R present is independently selected from the group consisting of Cmo 
alkyl, Clio alkoxy, hydroxy, halogen and trifluoromethyl; 
or a pharmaceutically acceptable salt thereof! 



20 



2. A compound or salt of claim 1 wherein Ri is -alkyl-aryL 



3. A compound or salt of claim 1 wherein R t is -(CHOo-r-phenyl. 

25 4. A compound or salt of claim 1 wherein Ri is -(CHi)o^r-substituted phenyL 

5. A compound or salt of claim 1 wherein X is -CH(alkyl)(alkyl>~ wherein the alkyl 
groups can be the same or different 

30 6. A compound or salt of claim 1 wherein X is -CHr-CHi-. 

7. A compound or salt of claim 1 wherein X is -CH(C 2 H 5 )(CH2>". 



169 



WO 02/46189 



PCTAJS01/46581 



5 



10 



15 



8. A compound or salt of claim 1 wherein is H. 

9. Aconrooundorsaltofclaim 1 wherein is aftyl 

10. A compound or salt of claim 1 wherein is -aDcyMD-alkyL 



11. A compound of me formula (II) 
NH 2 




X-0-(CH 2 ),. l(r -C=C— R I0 



wherein X is -CHRj-, -CHRj-alkyl-, or -CHRj-aflcenyl-; 

Rii is selected from the group consisting of: 
H; 

-aflcyl; 
-alkenyl; and 
-aryl; 

Ra is selected from the group consisting of: 
-hydrogen; 
20 -alky!; 

-aDrerryl; 

-aryl; 

-hcteroaryl; 
-beterocycryl; 

25 wilkyl-Y-alkyl; 

-alky 1-Y- aDrerryl; 
ndkyl-Y-aryl; and 



170 



WO 02/46189 



PCT/US01/46581 



-alkyl or alkenyl substituted by one or more substhuents selected 
from the group consisting of: 

-OH; 

-halogen; 

-N(R 3 )i; 

-CO-N(R 3 )2; 

-CO-Cmo alkyl; 

-CO-O-CMoaDcyl; 

-N 3 ; 

-aryH 

-hetcroaryl; 
-heterocycryl; 
-CO-aryl; and 
-COhoteroaryi; 

nis0to4; 

each Y is independently -O- or -5{0)<wS 
each Hj b independently H or Cmo aDcyl; and 

each R present is iBdcpendcntly selected from the group consisting of Cmo 
alkyl, Cmo alkoxy, hydroxy, halogen and trifluoromethyl; 
or a pharmaceutically acceptable salt thereof. 

1 2. A compound of claim 1 1 wherein Rio is aryl. 

13. A compound or salt of claim 1 1 wherein Rio is —(CHiVj-phcny 1 - 

14. A compound or salt of claim 1 1 wherein R l0 is ^CH 2 )tw-OTbstitiited phenyl 

15. A compound or salt of claim 1 1 wherein X is -CH(aIkylXalkyI>-, wherein the 
alkyl groups can be the same or different 

16. A compound or salt of claim 11 wherein X is -CHH^Hr~- 
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17. A compound or salt of claim 1 1 wherein X is -CHCCiHsXCH^. 

18. A compound or salt of claim 1 1 wherein RjisH. 

5 19. A compound or salt of claim 1 1 wherein R* is alkyl. 

20. A compound or salt of claim 1 1 wherein R 2 is alkyl-O-aUcyL 

21. A compound of me formula (HI) 



NH 2 




10 



wherein: X is -CHR r , -CHR 3 -alkyl-, or -<m 3 HiIkerjyi-; 

Ri is selected from the group consisting of: 
-aryl; 

15 -alkenyl; and 

-Rr^ryl; 

Ra is selected from the group consisting of: ■ 
-hydrogen; 
-alkyl; 

20 -alkenyl; 

-aryl; 

-heteroaryi; 
-hetexocycryl; 
-alkyi-Y-alkyl; 
25 -aDcyl-Y-aryl; 

- alkyl- Y- alkenyl; and 
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- alkyl or alkenyl substituted by one or more substituenta selected 
from the group consisting of: 

-OH; 

-halogen; 

5 -N(R*)2; 

-CO-Ct-io alkyl; 
-CCK)-C,.ioaIkyl; 

-N 3 ; 

10 -aryU 

-hcteroaryl; 
-heterocyclyl; 
-COaryl; and 
-COheteroaryl; 

15 R4 is alkyl or alkcuyU which may be interrupted by one or more 

-O- groups; 

each Rj is mdependentry H or Cmo alkyl; 
each Y is independently -O- or -S(0)<w-; 
n is 0 to 4; and 
20 cachRpTescntismdcr^ 

alkyl, C1-10 alkoxy, hydroxy, halogen and trifluoromethyl; 
or a pharmaceutical ty acceptable salt thereof! 



25 



22. A compound or salt of claim 21 wherein R, is ^CH 2 V^ bstituted P 1 "* 1 

23. Acompcnmdorsaltofclaim21 wherein Rj is H or aflcyL 

24. A compound or salt of claim 21 wherein R2 is -a!kyM>-aIkyl. 
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25. A compound of the formula (IV): 
NH 2 

N 

y-t. 
f 

X-0-(CH!),. l(r - C=CR, 0 



(IV) 

wherein: X is -CHRj-, -CHRj-aDcyl-, or -CHRj-alkenyl-; 

Rio is selected from the group consisting of: 
-H; 

-alkyl;' 
-alkenyl; and 

•■! -*A 

Ri is selected from the group consisting of: 
-hydrogen; 
-alkyl; 
-alkenyl; 
-aryl; 

-heteroaryl; 
-hctCTOcyclyl; 
-alkyl-Y-alkyl; 
-alkyl-Y-aryl; 
-alkyl-Y- alkenyl; and 

- alkyl or alkenyl substituted by one or more substituents selected 
from the group consisting of: 

-OH; 

-halogen; 

-N(R3)j; 

-CO-N^; 

-CO-C,.,o alkyl; 
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-CO-O-C M0 aIky!; 
-N 3 ; 
-aryi; 

-heteroaryl; 
-heterocyclyl; 
-CO-aryl; and 
-COheteroaiyt 
each Rj is independently H or Cmo aflcyl; 
each Y is independently -O- or - S(0)«-; 
n is 0 to 4; and 

each R present is independently selected from the group consisting of Cj-io • 
alkyl, Cmo alkoxy, hydroxy, halogen and trifluoromethyi; 
or a phannaceutically acceptable salt thereof. 

15 26. A pharmaceutical composition comprising a therapeutically effective amount of a 
compound or salt of claim 1 and a phannaceutically acceptable earner. 

27. A pharmaceutical composition comprising a therapeutically effective amount of a 
compound or salt of claim 1 1 and a phannaceutically acceptable carrier. 

20 

28. A pharmaceutical composition comprising a therapeutically effective amount of a 
compound or salt of claim 21 and a phannaceutically acceptable carrier. 

29. A method of inducing cytokine biosynthesis in an animal comprising administering 
25 a therapeutically effective amount of a compound or salt of claim 1 to the animal. 

30. The method of claim 29 wherein the cytokine is IFN-cl 

31. A method of mdncing cytokine biosynthesis in an animal comprising administering 
30 a therapeutically effective amount of a compound or salt of claim 11 to the animal. 

32. The method of claim 3 1 wherein the cytokine is IFN-a. 
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33. A method of treating a viral disease in an animal comprising administering a 
therapeutically effective amount of a compound or salt of claim I to the animal. 

5 34. A method of treating a neoplastic disease in an Rnfmal comprising administering a 
therapeutically effective amount of a compound or salt of claim 1 to the animal. 

35. A method of treating a viral disease in an animal coxnprisirig administering a 
therapeutically effective amount of a compound or salt of claim 1 1 to the animal 

10 

36. A method of treating a neoplastic disease in an animal comprising administering a 
therapeutically effective amount of a compound or salt of claim 1 1 to the animal. 

37. A method of inducing cytokine biosynthesis in an ftMimftl comprising administering 
15 a therapuu'caHy effective amount of a compound or salt of claim 21 to the animal. 

3 8. The method of claim 37 wherein the cytokine is IFN-ol 

39. A method of treating a viral disease m an animal comprising administering a 
20 therapeutically effective amount of a compound or salt of claim 2 1 to the animal. 

40. A method of treating a neoplastic diseaso in an animal comprising administering a 
therapeutically effective amount of a compound or salt of claim 21 to the animal 

25 41 . A compound of the formula (V): 
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wherein X is -CHR 3 -, -CHRj-alkyl-, or -CHRyBSkcnyH 
Ri is selected from the group consisting of: 
-aryl; 
-alkenyl; 

5 -Rr-eryi; and 

-(CH2),.|(H>C:-Rio; 
Rx is selected from the group consisting of: 
-hydrogen; 
-Alkyl; 

10 . -alkcnyl; 

-aryl; 

-heteroaryl; 
-heterocycryl; 
-alkyl-Y-alkyl; 
15 -alkyl-Y-alkenyl; 

-alkyl-Y-sryl; and 

- alkyl or aBcenyl substituted by one or more substituents selected 
from the group consisting of: 
-OH; 

20 -halogen; 

-N(R3)z; 

-CO-Nl^h; 

-CO-Cu 0 alkyl; 

-CO-O-Cmo alkyl; 
25 -Nj; 

-aryl; 

-heteroaryl; 
-heterocycryl; 
-COaryl; and 
30 -CO-heteroaryl; 

R4 is alkyl or aJkenyl, which may be interrupted by one or more 
-O— groups; 
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each R3 is independently H or C M0 alkyl; 

Rio is selected from the group consisting of H, alkyl, alkenyl and aryl; 
each Y is independently -O- or -S(0)<«-; 
n is 0 to 4; and 

each R present is independently selected from the group consisting of C,. 
alkyl, C wo aflcoxy, hydroxy, halogen and trifluoromethyl; 
or a phannaceuticalry acceptable salt thereof 

42. A compound of the formula (VI): 




(VI) 



wherein X is -CHR3-, -CHRj-aJkyl-, or -CHR 3 -aIkenyl-; 

Ri is selected from the group consisting of: 
-aryl; 
-alkenyl; 
-Rr-aryl; and 
^CH 2 ),. l(r <>C-R,o; 
Ra is selected from the group consisting of: 
-hydrogen; 
-alkyl; 
-alkenyl; 
-aryl; 

-heteroaryl; 

-hcterocycryl; 

-alkyl-Y-alkyi; 



178 



PCT/US01/465S1 

ndkyl-Y-alkenyi; 
-alkyl-Y-aryl; and 

- alkyl or aDcenyl substituted by one or more substituents selected 
from the group consisting of. 

-OH; 

-halogen; 

^OCuioaDcyl; 
-CO-O-C M0 alkyl; 
-N 3 ; • 
-aryl; 

-heteroaiyl; 
-hetexocycryl; 
-CO-aryl; and 
-CO-betcroaryl; 

R4 is alkyl or alkenyl, which may be interrupted by one or more 
-O- groups; 

each R3 is independently H or C1-10 alkyl; 

R,o is selected from the group consisting of H, alkyl, aDcenyl and aryl; 
each Y is independently -O- or-S(0>«-; 
n is 0 to 4; and 

each R present is independently selected from the group consisting of C|. 
alkyl, Cmo aDcoxy, hydroxy, halogen and trifluoramethyi; 
or a pharmaceuticalry acceptable salt thereof 
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43. A compound of the formula (VD): 



O 




N 



X-O-R, 



(VII) 



wherein: X is -CHR3-, -CHRj-alkyl-, or-CHR 3 -alkeiryl-; 



-alkenyl; 
-Ri-aryl; and 

-<CH 2 )mo-<M:-R,o; . v 
R< is alkyl or alkenyl, which may be interrupted by one or more 
-O- groups; 

each R3 is independentiy H or Cm 0 alkyl; 

Rn is selected from the group consisting of H, alkyl, alkenyl and aryl; 
n is 0 to 4; and 

each R present is independentiy selected from the group consisting of Cj. 
alkyl, Cmq aDcoxy, hydroxy, halogen and trifluoromethyl; 
or a phannaceutically acceptable salt thereof. 



Ri is selected from the group consisting of: 



44. A compound of the formula (VIII): 




N— (COOR 7 )2 



•N 




N 



X-O-R! 



(vm) 
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X is -CHR 3 -, -CHR 3 -alkyh or -CHR 3 -atkenyi-; 
Ri is selected from the group consisting of: 

-aDcenyl; 
-Rc-aryl; and 
-(CHJ mo— OC-R10; 
Rj is selected from the group consisting of: 
-hydrogen; 
-aDcyl; 
-aDcenyl; 

-*ryi; 

-heteroaryl; 
-beterocycryl: 
' -alkyl-Y-alkyl; 
-aDcyl- Y- aDcenyl; 
-aOcyl-Y-aryi; and 

- aDcyl or alkeriyl substituted by one or more substituents selected 
from the group consisting of: 

-halogen; 

-N(R3)2; 
-CO-N(fcj)2; 

-CO-CMoalkyl; 

-CO-O-CioaflcyU 

-N 3 ; 

-aryl; 

-heteroaryl; 
-heterocycryl; 
-CO-aryl; and 
-CO-heteroaryl; 
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»4 is aflcyl or alkenyl, which maybe mtemrpted by one or more 
-O- groups; 

each R3 is independently H or C M0 alkyl; 

Rio is selected from the group consisting of H, alkyl, alkenyl and aryl; 
each Y is independently -O- or-S(0)o-r; 
n is 0 to 4; 

each R present is inacpendently selected from the group consisting of C„ 0 

alkyl, C M0 a&oxy, hydroxy, halogen and trifluoromcthyl; and 

R7 is teit-butyl or benzyl; 

or a phannaceutically acceptable salt thereof. 

45, A compound of the formula (DQ 




(IX) 

wherein: X is -CHR 3 -, -CHR 3 -alkyl- t or -CHR r alkenyls 
Ri ia selected from the group consisting of: 

-aryl; 

-alkenyl; 

-Rr-arytand 

-<CH 2 ) M0 -(>CH; 
Ra is selected from the group consisting of: 

-hydrogen; 

-alkyl; 

-alkenyl; 

-aryl; 
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-heteroaryl; 
-hetcrocyclyt 
-alkyl-Y-aDcyl; 
^Ikyl-Y- alkenyl; 
-alkyl- Y-aryl; and 

- alkyl or alkenyl substituted by otic or more substitucnts selected 
from the group consisting of: 

-OH; 

-halogen; 

-CON(Ra)i; 
-CO-Cho alkyl; 
-CO-OCi-io alkyl; 
-N 3 ; 
-aryl; 

-heteroaryl; 
-heterocyctyl; 
-COaryl; and 
-COhcteroaryl; 



R4 is alkyl or alkenyl, which may be interrupted by one or more 
-O- groups; 

each Rj is independently H or Cmo alkyl; ■ 
each Y is independently -O- or -S(0 \ 
n is 0 to 4; and 

each R present is independently selected from the group consisting of Cmo 
alkyl, Cmo alkoxy, hydroxy, halogen and trifluoromethyl; 
ox a phannaceuncally acceptable salt thereof! 
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